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PREFACE 


τος book is based on a mass of statistical information, but we have tried to 
make it of interest to the general reader by a generous use of footnotes which 
may be omitted if desired. 

We wish to thank particularly all those who have helped to provide the measure- 
ments of height and weight on which the book depends. Acknowledgments are 
made in the text to those who kindly sent us the data; but besides these are many 
teachers who took the actual heights and weights of the children specially for us; 
and to these, too, we express our grateful thanks. 

As in our previous researches on schoolchildren, we have received much assist- 
ance from some of the masters and older boys of the City School, Lincoln, for which 
we are extremely grateful. In particular we have appreciated the kindly criticisms 
of Mr. E. Charlesworth and the help of Messrs. J. E. Filby and S. C. Thorn in 


preparing the graphs and the diagram. 
We are also indebted to Mr. J. N. Britton of the House of John Murray for 


his help in preparing the manuscript for the press. 
A. SUTCLIFFE. 
J. W. CANHAM. 


LINCOLN, 1949. 
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INTRODUCTION 


A STUDY of the heights, weights and ages of many thousands of English boys 
and girls of different ages has enabled us to draw up a scale of “ marks ” which 
can be used in place of the actual measurements in inches or pounds. We have called 
these marks indices; thus a pupil’s “ mark” for height is called his “ height index”, 
and his “ mark ” for weight his “ weight index ”, and tables of reference have been 
compiled so that the two indices of any boy or girl can easily be obtained. | 

Readers with a knowledge of intelligence tests will recognize that numerically 
our indices resemble intelligence quotients. Therefore most people in the educational 
services who wish to use the indices have no need to learn a new numerical technique. 
We have also computed “ height-ages ” and “ weight-ages ” of boys and girls, which, 
in a sense, are parallel to the “ mental ages " of the psychologists. z 

The uses of height and weight indices are fully discussed in Part П, especially 
those uses of interest to school medical officers, teachers of physical education and 
Tesearch workers. It is believed that many parents, also, will be interested in this 
new method of recording how their children grow, and a brief summary for parents, 
together with four “ Record Sheets ”, is given as ап Appendix. , 

The indices were computed from measurements of English boys and girls taken 
in the spring of 1948. Strictly speaking, therefore, they were designed for use with 
English children, but they can be used with little inaccuracy for children living in 
other countries for many of the purposes described in the book. 

British children as a whole have increased in height and weight during the last 
few decades, and it is, of course, possible that there will be an alteration in their 
stature in the future. Hence our indices may have to be revised at some future date. 

Our original intention was to describe our new conception of height and weight 
indices, and no more. But it soon became apparent that we had collected informa- 
tion about the heights and weights of children which might be of interest and value 
to many readers. Moreover, since it is not often that many thousands of children are 
carefully * sampled " and measured in exactly the same way and under the same 
conditions we decided to give all the information we had accumulated and to extend 
the original scope of our work. This led us to investigate many features concerning 
the stature of English boys and girls. Possibly some of these are of “ academic” 
interest only, but others will, we believe, be of real value to workers in the field of 
physical education. 


PART I 


MEASUREMENTS OF HEIGHT 
AND WEIGHT 


CHAPTER I 
THE COLLECTION OF THE DATA 


MEASUREMENTS of about seventeen thousand English boys and girls have been 
used as the basis of this book. This large number was necessary because boys 
and girls had to be dealt with separately, and so also had each of the age groups from 
five to Seventeen years of age. The children whose measurements were used were 
Chosen so that they would be a fair sample of the whole child population of the 
country. They included children of large towns, small towns and of rural areas, 
Situated in widely scattered parts of England, as the following list * of counties and 
towns shows : 

. Small towns and rural areas in the following counties: Buckinghamshire, Derby- 
Shire, Devonshire, Essex, Gloucestershire, Hampshire, Hertfordshire, Kent, Lanca- 
Shire, Lincolnshire, Northamptonshire, Norfolk, Warwickshire, Yorkshire. ) 

Large towns : Barking, Bolton, Bristol, Cambridge, Coventry, Derby, Grimsby, 
Ipswich, Leeds, Lincoln, Leicester, London, Northampton, Nottingham, Peter- 
borough, Sheffield, South Shields, Wallasey, Walthamstow, Watford. р 

Other precautions were taken to make the sample as representative as possible. 

“nce from any one area we used the measurements of no more than sixty boys and 
girls of each yearly age group. The number of town children measured was much 
greater than the number of children in rural areas. Up to the age of eleven the 
measurements were those of children attending primary schools, and these schools, 
In most of the large towns, were chosen from different parts of the town. Secondary 
School children were used for the older boys and girls, roughly in the proportion of 
five secondary modern pupils to one grammar school pupil. We were fortunate in 

àving the readily given co-operation of schools attached to large industrial works,? 
and so were able to get the data about boys and girls aged fifteen to seventeen who 
En engaged in industry, in addition to the data for grammar school pupils of similar 

ges. 


It was decided to end the tables at 17 years O months. But to get reliable averages 
of the boys for that age, measurements for a year older are needed, so that tendencies 
of growth may be detected. The records of eighteen-year-old grammar school boys 
Were therefore balanced (through the courtesy of officials of the Ministry of Labour) 


1 We are most grateful to the following, who kindly sent us measurements : 
To the following Organisers of Physical Education: Messrs. W. H. Abbott (Northamptonshire), 
A. Anderson (Surrey), J. W. Briggs (Leicester), D. W. Brownlees (Hampshire), C. Franks (Bucking- 
hamshire), D. W. James (Derbyshire), F. Kendall (Derby), L. E. Last (Essex), J. Е, McCarthy 
(Coventry), G. C. Ralph (Gloucestershire), H. Richardson (Hertfordshire), W. Yielder (South Shields), 
Miss J. Μ. Campbell (Lincoln) and, in particular, to Mr. G. W. Hudson, formerly of Lincoln, who 
Secured the services of his above-mentioned colleagues. 
R To the following Chief Education Officers: Messrs. W. O. Bell (Norfolk), S. Moffatt (Sheffield), 
: Е. Richardson (Grimsby), L. Тай (Peterborough), Η. R. B. Wood (Wallasey) and to J. F. Friend 
T Inspector, Т.С.С.) 
(Earls Colas wowing Heads of Schools: Messrs. N. Armstrong (Northgate, Ipswich), J. G. Sykes 
Sheffield), айд es (Perse, Cambridge), F. R. Worts (Leeds), and Dr. F. M. Green (Abbeydale, 
2 Our th: anks ie 5. Wrigley, Deputy Medical Officer of Barking. 
who kindly arrange AES za to Mr. R. W. Draycon (Messrs. Albert Reed Co., Ltd., Larkfield, Kent), 
Lee & Co., Ltd., Match ata from his own firm and from Messrs. P. F. Alstan (Tootal Broadhurst 
Cadbury Bros., Ltd., м Coe (Boots College, Beeston, Notts) and J. В. Sherman (Messrs, 
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ional 
5 Β -up for Nation 

by the measurements of youths of eighteen taken on their call-up μα 
Service. у . ill show, the 

Tt was not necessary to do this for the girls, since, as our er confining 
„have almost finished growing at the age of seventeen, whereas boy: 
increase in growth for still a few more years after that age. 

Since all these 


: ds are of 2 
precautions have been taken, we believe that the recor 
reasonably representative sample of the children of England. 


METHOD OF MEASUREMENT NT. ch 
All those who took measurements were asked to use the lan it. 

is given below. Any one who uses the tables ought of course 

MEASUREMENT OF HEIGHT . 


ching the 
1. The child stands in Stocking feet with heels together, the heels touch, a 
base of the upri t. js tou 
2. The oar flattened against the upright until the back of the head й 
ing the upright. . ed to stretc 
3. The child looks straight forward at eye level and is encourag 
upwards to the maximum, without raising the ‘heels 
4. The chest must not be thrown out nor the back curved to touch the 
5. The horizontal arm of the measuring stand is brought down 
highest point of the head. 


6. The height is measured to the nearest 
MEASUREMENT OF WEIGHT 


inter 
7 . he рот 
1. The balance should be calibrated and if a spring balance is used Лер 
Should be brought to zero before using it. . latform- 
2. The child, who is Without shoes, must remain still while on τ E made. 
3. An appropriate deduction for the weight of any clothing shoul 
(It is suggested that the 6 


Z worn. i 
implest way is to weigh a sample of the clothing 


quarter-inch. 


CHAPTER II 
THE GROWTH OF CHILDREN 


А | товмАтом about the growth of children is usually given in the form of tables 

Which show the average heights and weights of boys and girls of different ages. We 

have followed this custom and have given the averages for English boys and girls, 
aged five to seventeen years, in columns I of Tables I to IV. . 

Such information does not give as complete a picture as might be given, there- 
fore we have included the heights of tall and small boys and girls and the weights of 
„heavy and light boys and girls of each year-age. It simplifies the explanation to 
deal first only with the heights of boys. A 

For each of the ages shown in Table I it may be imagined that a representative 
i of a hundred boys of exactly the same age have been arranged in order of 

eight. : > 

Then column I in the table gives the height of the boy who is exactly half-way 
down the list, that is, the average 1 height of all the boys in the age group. 

Column II gives two heights for each age; the first is that of the boy three- 
quarters from the top of the list; the second is that of the boy one-quarter from the 
top. Thus half the boys of the given age have heights somewhere between the two 
Біуеп ones. 

. Column ПІ also gives two heights for each age; the first is that of the boy 
nine-tenths the way down the list ; the second is that of the boy who is only one-tenth 
from the top. Hence eight-tenths of the boys of the given age have heights between 
these two measurements. Tables II-IV were compiled on the same basis. 

The extent to which boys of the same age vary in height can be seen in columns 

П and ΤΠ. Thus, for example (column Ш), a very tall boy of five years is 4 inches 
taller than a very short boy of his age (444 — 405 inches); again, a very tall boy of 
fifteen years is 84 inches taller than a very short boy of the same age (683 — 60 
inches). Variations in the weight of boys and the height and weight of girls can be 
seen from columns П and Ш of Tables П, III and IV, respectively. 
. . When statisticians wish to measure such a variation they do not use the method 
indicated above, but they employ a special measure called the standard deviation.? 
We have calculated the value of this for each year and give it in column IV. Its 
interest, to the general reader, is to indicate the way in which the variation changes 
as the pupils get older. For example, Table I, column IV, shows that it increases 
steadily until the age of fifteen, when it has reached its maximum. This means that 
boys of fifteen vary in height more than boys of any other age, i.e. they have the 
biggest range in height. 

This fact is seen more clearly by looking at Graph I which has been drawn from 
the figures given in Table I. Five lines are drawn on this graph, thus: 

The thick middle line is drawn from the heights on column 1; it therefore shows 
the average heights of boys. 


á 1 This middle value, the median value and not the arithmetical average, has been used throughout 
e book. 
Е Vu si value of the standard deviation is three-quarters of the difference in the 
eights of the 75th and 25th boy, e.g. for a boy of eight years, it will be approximately 3(504 — 48 
= 20) = 1:9 inches. TE y nei - D : 
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TABLE I 
HEIGHTS OF BOYS 
(In Inches) 
Position of Boy in a Group 
of 100 Representative Boys 
Standard. 
Age 50th 75th 25th 90th 10th | Deviation 
in 
Y 
SH Average Half the Boys Four-fifths of Boys 
I П ІП ту 
1:6 
5 424 414 43% 404 44% . 
6 443 434 453 424 47 ta 
1 47 45% E 444 4% 19 
Dust pra E | 3€ js | 18 
0 514 50 53 48} 54} 23 
534 514 55 504 568 25 
1 55 534 56} 513 584 27 
12 574 551 59 533 603 32 
13 594 574 614 551 63% 33 
14 613 591 574 66 3-4 
15 641 62 663 60 683 29 
16 664 684 623 704 2-5 
17 671 653 694 64 703 
TABLE II 
WEIGHTS OF BOYS 
(In Pounds) * 
Position of Boy in a Gr 
of 100 Керген Boy: 
Α Standard 
ut 50th 75th 25th 90th 10th | Deviation 
Years 
Average Half the Boys Four-fifths of Boys 
I u ІШ IV 
5 40 37 Я 
5 45 42 s do 5 47 
y 50 46 54 43 53 58 
8 56 51 60 47 64 6:6 
9 61 56 66 51 70 7:4 
10 67 61 72 56 77 79 
11 72 65 79 60 84 81 
12 79 71 87 64 94 11-7 
13 88 79 97 70 106 14-0 
14 99 88 110 79 119 15-1 
15 113 100 126 88 138 19-5 
10 125 113 137 102 148 17-9 
7 131 119 143 108 154 17-9 


* To nearest pound. 


THE GROWTH OF CHILDREN 


TABLE HI 


HEIGHTS OF GIRLS 
(In Inches) 


Position of Girl in a Group 
of 100 Representative Girls 
Standard 
Age 50th 75th 25th 90th 10th | Deviation 
in 
ears Average Half the Girls Four-fifths of Girls 
I П ІШ IV 
5 424 414 434 40 444 18 
6 441 43 454 413 463 19 
7 461 451 472 44 494 2:0 
8 48% 474 501 46 514 21 
9 51 493 524 48 54 2-3 
10 53 514 55 493 561 2:5 
11 54} 53 56% 514 584 2:8 
12 57 55 59 531 603 29 
13 594 574 614 55% 634 29 
14 614 59% 634 585 643 2:5 
15 623 614 644 60 653 22 
16 634 624 643 61 66 1:9 
17 64 62} 65+ 614 664 1:9 
TABLE IV 
WEIGHTS OF GIRLS 
(In Pounds) * 
Position of Girl in a Group 
of 100 Representative Girls 
Standard 
Age 50th 75th 25th 90th 10th Deviation 
in 
Years | Average Half the Girls Four-fifths of Girls 
I п ш IV 
5 40 37 43 35 45 39 
6 44 41 47 38 50 47 
si 48 44 52 41 55 5:45 
8 52 48 56 44 60 6:25 
9 57 51 63 47 67 78 
10 63 56 70 51 75 8:45 
11 71 63 79 57 85 109 
12 80 71 89 63 97 13-3 
13 90 79 101 70 110 15-1 
14 102 90 114 80 124 172 
15 112 102 122 92 132 15-1 
16 119 109 129 100 138 148 
17 120 116 130 101 139 148 


* To nearest pound, 
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HEIGHTS OF BOYS. 
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12 THE HEIGHTS AND WEIGHTS OF BOYS AND GIRLS 
Lines B and A are drawn from the heights in column II; thus the heights of 


half the boys of a given age fall between the measurements indi 


lines. 


Lines D and C are drawn fr. 
four-fifths of the boys 
these two lines. It will 
get further apart from the mid. 


be seen, 


they begin to get closer together again. 


The variations in the wei 
pattern; it will be seen th, 
fifteen years. Again, boys 
7 than boys of any other age. 


on the same principles as Graph I. 


The variations in the hei 
be seen that there is most v 
interesting to point out that 
comparison of columns IV 
of girls; they have been drawn from the data 
V, shows the variations 
that the greatest variation is in the weights of gir 
been drawn from the weights given in this table. 

The gradients. of Graphs I-IV show the rat 
by the steepness of the curves ; 
shows the annual average rates 


Table IV, column I 


girls. 


ariation in the twelve- 
girls vary less than b 
in Tables I and ІП. 


AVERAGE GROWTH IN HEIGHT AND WEIGHT OF BOYS 


A boy grows at a steady 
the age of five to eight years 
year until the age of eleven and 
grows at such a rapid rate that 
his annual rate is the enormous 
and it is only just over one i 

Graph V shows these faci 


cated by these two 


om the heights in column III; thus the heights of 
of a given age fall between the measurements indicated id 
from the graph, that the lines C, A, B, and D gauna J 
-line, and that they do so until the fifteenth year; the 


ghts of boys, Table II, column IV, follow a μμ. 
at the standard deviation again reaches its pu E. 
of fifteen years vary more in weight among themselv 2 
This variation is seen in Graph II, which was draw! 


ghts of girls are shown in Table ΤΠ, column IV. It Me 
and thirteen-year-old girls. It 1 
оув in height, as can be seen by E 
Graph III shows five height curve 
in Table III. i n 
in weights of girls; it will be = 
Is of fourteen years; Graph IV ha 


es of growth in an approximate у. 
more precise information is given in Table У, whic 4 
of growth in the heights and weights of boys an 


annual rate of 2-3 inches (Table V, column II) from 
- His annual rate of growth then decreases a little each 
ahalf. At this age he begins to spurt in height. Н 
by the time he is about fourteen and a half years ol 
one of 2-8 inches. Thereafter his rate slackens quickly 
nch in his sixteenth to seventeenth year ! r 

ts in a pictorial way; the spurt is clearly noticeable. 


TABLE V 
AVERAGE ANNUAL RATES OF GROWTH 
Annual Increases | Annual „ЭЗ Annual Increases ‚Annual Increases 
Age Range | in Height (Inches) | in Weight (Pounds) | Age Range | in Height (Inches) | in Weight (Pounds) 
in Years = in Years z 
Boys | Girls | Boys | Girls Boys | Girls | Boys | Girls 
І п ІШ Iv У т 1 ш Iv v 
> = ee 
5-6 23 23 5 4 11-12 18 22 7 9 
6-7 23 23 5 4 12-13 2:1 2-5 9 10 
7-8 2-3 2-2 5% 4 13-14 2-6 2:0 11 12 
8-9 22 24 5% 5 14-15 2:8 13 14 10 
9-10 24 24 5% 6 15-16 2:0 08 12 7 
10-11 19 20 5% 8 16-17 141 0-4 4 1 
Sec 
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ñ A boy puts on weight at a fairly constant annual rate (Table V, column IV) of 
are to five and a half pounds from the age of five years until about his eleventh birth- 
ay. He then begins to spurt in weight, a spurt which, like his spurt in height, is 

2 very rapid опе. Тһе annual rate rises from five and a half pounds between his 
enth and eleventh years to the large one of fourteen pounds between his fourteenth 
and fifteenth birthdays. Thereafter he puts on weight at a slower rate; so much 
5ο that between his sixteenth and seventeenth year his annual increase is less than 
lt was when he was five years old. These facts are shown in a pictorial way in 
Graph VI, and once again the spurt is clearly noticeable. - 
The spurts in height and weight can be readily compared since graphs V and VI 

are given together. It will be seen that the height spurt seems to start a few months 
ο the weight spurt, but that otherwise both are taking place about the_same 

e! 


AVERAGE GROWTH IN HEIGHT AND WEIGHT OF GIRLS 
niform annual rate which decreases only a little 
each year; hence while it is 2:3 inches between her fifth and sixth year (Table V, 
column IID, it is still as much as two inches between her tenth and eleventh birthdays. 
About that age she begins to spurt. This spurt is of short duration and she reaches the 
Peak of it in two years, when, between her twelfth and thirteenth birthdays, she grows 
2.5 Inches. Her rate then decreases rapidly and by the age of seventeen it 15 almost 
negligible. Her rate of growth is shown pictorially in Graph VII. 
f A girl puts on weight at a constant annual rate (Table У, column У) ої 4 pounds 
Tom the age of five to eight years. She then begins to put it on more rapidly and the 
annual rate increases a little each year until, between her thirteenth and fourteenth 
birthday: s, she puts on as much as twelve pounds. Thereafter her annual rate decreases 
at first, only a little for the next year, but then very rapidly, so that in her seventeenth 
Year it is almost negligible. / Р мл { 
Graph VIII shows these facts pictorially and is drawn in conjunction with 
Taph VII. These two graphs show clearly that the peak rate of growth in height 
сіе about a year before her peak rate in weight. The shape of Graph VIII makes 
5 hesitate to apply the term spurt to the quickening rate of growth in weight of girls, 
€specially when it is compared with that of the boy. 
© The quickening rates of growth of boys and girls have been associated with the 
inc of adolescence. It would appear that they begin to spurt in height and weight 
a time when puberty might be beginning. 


A young girl grows at a fairly u 


THE GROWTH OF BOYS AND GIRLS COMPARED 


The differences between the heights of boys and girls of the same ages can be 
shown pictorially by drawing Graphs I and Ш on one sheet, and the differences 
uen their weights by similarly drawing Graphs II and IV on another. This has 
дееп done, Graphs IX and X being the result. These graphs show the differences 
In a readily seen but only approximate manner. A more accurate comparison was 
Made by the use of graphs drawn on a very large scale, the results of which are given 
in Tables VI and VII. 

T Column IV of Table VI shows that boys are about a quarter to half an inch taller 
fr БЕ БШЕ of the same age from five to nine years and about a quarter of an inch taller 
The en to twelve years. At thirteen years of age there is little difference, if any. 

en the average boy begins to forge ahead of the average girl; at the age of fourteen 
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18 THE HEIGHTS AND WEIGHTS OF BOYS AND GIRLS 
TABLE VI ; 
IRLS | 
COMPARISON OF HEIGHTS OF BOYS AND С » 
у Average Heights ο ποιος # 
авн No. οἱ ἃ 
Average Height No. of Inches | Age Е by which Boys | 
Age 1 by which Boys in Boys Girls are the Talle 
= Bove Sus are the Taller | Years in in 
-- Inches Taches Inches Inches 
IV | 
І II IH IV I П ш 
+ + 
57 
42. ri 12 574 0 
5 pn p 44 13 594 ша ma i | 
7 47 46% +4 14 613 2 Tq 
8 494 483 +4 15 644 =: HE 4 
9 51 51 +4 16 664 6 Жа 
10 531 53 +4 17 673 | 
11 55 543 mn i 
> : but . 
i alf inches, 
he is only a quarter of an inch taller; at fifteen years he is one and a h 


irl 
: = : A : 0 and 5 
A comparison of their weights is given in Table VII. The average ША. puts | 
ame іп weight. As they get older t 
TABLE VII 
COMPARISON OF WEIGHTS OF BOYS AND GIRLS 
Average Weights 


ds 
Average Weights No. of TOUT 
Ase No. of Pounds As by which 
18 a зго | by hich Boys| “8 Girls are the 
Yours Boys Girls are the y Boys à Heavie 
in Ж ai ears iA in 
\ Pounds | Pounds 


4 — TSI 
> 5 210 
5 0 12 7 ый 13 
6 44 +1 13 88 102 ТЕРІ 
7 50 48 +2 14 99 112 +6 
8 554 52 + 24 15 113 18 11 
9 61 57 MA 16 125 1 ar і 
10 664 63 + 34 17 131 120 
11 72 71 +1 | 


On Weight slightly more rapidly ; 


г at 8 
vier 4” on 
thus whereas he is only a pound Бе pu Jy 
eighs four pounds more at the age of nine. Then the του js OD 
than the boy, so that at ten years of age the average 
three and a half pou: i 


at 

d then; v 

; at eleven he Weighs one pound more, ап! 
age, the average girl is actually the 

tains this Superiority 1 i 


ma p 
а heavier by one pound. s three 
Perority in weight until her fourteenth year, being then abou and | 
pounds heavier than the boy of the ς But between the fourteenth ‘ort 


These differences in height and Weight аге caused by th 
rates of growth which will 
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COMPARIS 
ON OF THE RATES OF GROWTH OF BOYS AND GIRLS 


The di 
ering cola ον the annual rates of growth in height can be seen by 
paring as m an ΤΠ of Table V and those between. their weights by com- 

тот y 

practically Ше С five to eleven years the rate of growth in height of the boy is 
er eleventh birthd as that of the girl. But the girl begins her spurt in height about 
e girl's spurt is ay, whereas the boy does not begin his until he is a year older. 
gradual and rapid, reaching its peak in two years, whereas the boy’s spurt is more 
The dif Teaches its peak in three years. 
Thus the bo erences in rate of growth are m 
years of ns рав on weight at a fairly uniform annual rate until he is almost eleven 
She is nearly ej he girl, however, puts on weight at a constant annual rate only until 
creasing а d Se years old. Then she begins to put on weight at a steadily in- 
Tate decrease al rate until she is in her thirteenth to fourteenth year, after which the 
at about the 5 very rapidly. The boy, on the other hand, begins to spurt in weight 
deed, b age of eleven, two years later than the girl, but his is definitely a spurt. 
y comparison, the girl’s quickening rate of weight increase can scarcely be 


pu à spurt 

h x A 

(from Та a Боу spurt in weight (graph VD reaches its peak four years after its start 
Tate and a half to fourteen and a half years of age), whereas a girl’s quickening 


‚ С 
nd Taph VIII, reaches its peak about six years after its start (from about seven 


ah 
t e ears to thirteen and a half years). 
the 5 eresting to note that a boy's spurts in height and weight begin at about 


ame ti 
* time (at about ten and a half years of age) and 
fourteen and a half years of age). A girl, 


ore noticeable in weight than in height. 


Кз abo 


er Spurt j Š 
3tsos An height, but although she starts it muc 
height does not reach its peak u 


THE Ro 
DY BUILD OF THE AVERAGE CHILD 
that t eng feature of the physical development of children is the change 
ARD aoe thee in the general build of their bodies as they grow older. If no change 
De and th en the older child would be simply a larger “ edition ” of the younger 
ictionary "height would increase in step with the girth of the body. The Oxford 
3 f Which th efines girth as the “ measurement round the circumference of any object 
se that e section is approximately circular, as the human body”. It is in this 
th It is ге pees is used here. 
the girth 1021260 that the girth of the human body is 
Ist. easured round the chest may not be the same as 


not the same at all parts; thus 
that measured round the 


t is, they do not 


Τη: 

alters to Be But since relative values only are bein 

Senora] cir nsider a single girth measurement which indicates, approximately, the 

body © ee ” of the body. В 

неу rel computed, statistically, how such a single girth measurement of the 

eii ates to 2 у, ud 

Sht Uotie E height as the age increases, and we have used the term Girth- 

nt” 1 to express the relationship. 


be defined from the height, h, an 
he body volumes at different ages are 


1 
оғы Assumi 
Birth, = ШЕ that the build of the body may da single measurement 
proportional to 


? en, t і 
© a fair degree of accuracy t 


7 


20 THE HEIGHTS AND WEIGHIS OF BOYS AND GIRLS 


(In this way we are able to indicate the change in the ** chubbiness " or “ stocki- 
ness ” of the body as the pupil grows older. - к 

It was found that the body of an average thirteen-year-old boy is less “ chubby 
than it is at any other age; so it was decided to fix the girth-height quotient of a boy 
of thirteen at 100 and to calculate corresponding’ values for the quotient for boys 
and girls of all ages from five to sixteen years of age. The results of our calculations 
are given in Table VIII. 


TABLE УШ 
GIRTH-HEIGHT QUOTIENTS 
(or Index of Chubbiness) 


Age Quotient Age Quotient 
Years ` Boys Girls Years Boys Girls 
I II ш 1 П ш 
5 111-8 112-7 11 102-0 102-0 
6 109-8 111-3 12 100-5 102:0 
7 107-8 107-8 13 100 101:5 
8 106-4 104-0 14 100-5 102-4 
9 104-0 101-5 15 101-0 104-4 
10 102-8 101-5 16 101-0 105-9 


The results in this table have been plotted on Graph XI; this graph shows that 
a boy of five years of age is nearly twelve per cent “ chubbier ” than he will be at 
thirteen (that is, his quotient at the age of five is 111-8, whereas at thirteen it is 100). 
He loses a little of this chubbiness each successive year until he becomes thirteen 
years of age. Then his body-build is nearly the same as it will be until he reaches at 
least the age of sixteen.! This is most noteworthy because he is growing more rapidly 
between his thirteenth and fifteenth birthdays than at any other period under review ; уе: 
during this period of rapid growth the body proportionsareremaining practically constant й 

The average five-year-old girl (Graph ХП) is slightly chubbier than the boy © 
that age (112-7 compared with 111-8), but she loses all her chubbiness by the age of 
nine and her body-build then remains almost constant until her thirteenth birthday. 
She then begins to fill out, and, to show how this “ filling out ” process proceeds, the 
. girl's graph has been continued up to the age of sixteen. 


the heights and the square of the girths. (The square of the girth is taken since girth enters into 
the relation as a factor in both breadth and depth of the body.) 


Thus Weg ОП ο. (D 
Similarly, and also to a fair degree of accuracy, the weight of hte body is proportional to the volume. 
Hence Vow 


Thus relation (1) becomes 
wo hg? 


s oc M. 
: J h 


Dividing by Л, we get 


The values of J B were obtained for the average boy and girl at each year-age from five to 


sixteen years. The lowest of these was found to be that for a thirteen-year-old boy. For purposes 
of comparison each value was expressed as a percentage of that for the thirteen-year-old boy. This 
percentage value is what we һауе termed the © Girth-Height Quotient ”, 

This part of our investigation had to end when the boy became sixteen years old, since we 
һай insufficient data for older boys. 
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CHAPTER III 
HEIGHT-AGE: WEIGHT-AGE 


HEN a psychologist says that a child has a mental age of ten years he means 

W that the child does his mental tests as well as the average ten-year-old child. 

He says nothing about the actual or chronological age of the child. The terms 
height-age and weight-age are used in a similar sense; thus : з 

The height-age of a boy is the age of the average boy of the same height. 

The weight-age of a boy is the age of the average boy of the same weight. f 

Two examples will make the meaning clear. The average height of a girl O 
9 years 0 months (Table III) is 4 feet 3 inches. Any girl who is 4 feet 3 inches tall 
has a height-age of 9 years 0 months no matter how old she may be actually 
(chronologically). 

Similarly, the average weight of a girl of 11 years 1 month (Table IV) is 5 stones 
2 pounds. Апу girl of this weight is given а weight-age of 11 years 1 month no matter 
how old she is. 

The height-ages and weight-ages of English boys and girls are given in Tables 
ІХ-ХІ. 

The value of these height- and weight-ages сап be seen by supposing a girl wher 
actual age is 11 years 2 months is 4 feet 3 inches tall. Table XI shows that any gl 
whose height is 4 feet 3 inches has a height-age of 9 years 0 months; this girl 15 
therefore, retarded in height by 2 years 2 months. 

Again, any boy who weighs 6 stones 4 pounds, no matter what his actual age 
may be, has a weight-age of 13 years 0 months (Table X). Thus a boy of, say, 11 years 
2 months who weighs that amount may be regarded as being 1 year 10 months 
advanced in weight. 
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TABLE IX 
BOYS: HEIGHT-AGE 
Height p Height DE. Height ыз 
Ft. In. | Cm. Yrs. Mths.| Ft. In. Cm. Yrs. Mths.| Ft. In. Cm. Yrs. Mths. 
3 64 108-0 ay 10 4118 129:5 8 9 4114 1510 13 0 
3 108-5 S 1 + 130-0 8 11 2 152-0 13 1 
Sm 109-0 5483; і 131-0 920 5) (0 152:5 132 
+ 110:0 54 2 131-5 912 i 153-0 13 4 
3 110:5 2 59, 44 1320 94 3 153-5 135 
+ 1110 ο 7, 3 132:5 9.5 3 154-5 13 6 
З 8 1120 5 8 3 133:5 cy rj 51 1 155-0 13 8 
+ 112:5 5 10 3 134-0 9 9 4 155-5 13 9 
+ 113-0 5 11 4: 5 134-5 910 3 | "1560 13 11 
3 113-5 60 + 135-5 10 0 3 157-0 14 0 
87 9 114-5 6 2 3 136-0 10 1 Ср 2) 157:5 14 1 
+ 1150 (97 з) 3 136-5 10 3 1 158:0 14 3 
3 115:5 6 4 4 6 137-0 10 4 3 159-0 14 4 
3 1160 6 6 + 138-0 10 6 3 159-5 14 5 
3 10 1170 (G $ 138-5 10 8 5 3 160-0 14 6 
i 117-5 6 8 1 139-0 10 10 + 160-5 14 7 
+ 118:0 6 10 47 139-5 ПО + 161-5 14 8 
2 118-5 611 + 140-5 1L 3l 3 162:0 14 10 
3 11 119-5 TA + 141-0 ПИ 3) 5 4 162:5 14 11 
£ 120:0 2 + 141-5 11 4 + 1630 15 0 
4 120-5 7/3 2) 4 8 1420 TIRES 4 1640 ο al 
3 121:5 74 + 143-0 ΠΠ 3 164-5 15: (2 
4 0 1220 7% 6 3 143-5 π 5 au 165-0 151 3 
+ 122-5 “Аму! i 144-0 11 10 i 165-5 15 4 
+ 123-0 7 8 49 145-0 11711 4 166:5 15 6 
i 124-0 AE 4 145-5 12210 3 167:0 15 8 
4 1 124:5 7 10 3 1460 12; 2 5 6 167:5 15 10 
3 125-0 8 0 3 146:5 102; 3 3 168:5 15 11 
3 125:5 δα 4 10 147-0 12 4 4 169:0 16 0 
3 126-5 SES + 148-0 12: 5 2 169-5 16 2 
4 2 127-0 8 4 3 148:5 128v. 5. 7 170:0 16 5 
i 127:5 8 5 + 149-0 12 8 + 1710 16 7 
A 128:5 8 6 4 11 150-0 12 9 + 171:5 16 10 
E: 129-0 8777 4 150-5 12 10 
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TABLE X ς 
BOYS: WEIGHT-AGE 


Weight Wee Weight P Weight A : 
St. Lb. Kg | Yrs. Mths.| st. Lb. | Kg. | Yrs.Mths.| st. Lo. Kg. | Yrs. Mths. 
212 18-1 5 0 4 4 27-2 8 9 6 11 42.9 πο, Ἡ 
4 18:3 S il 5 277 8 11 12 43-4 13189 
13 18:6 510 6 28-1 9 2 13 43-9 13 10 
4 18-8 SING 7 28-5 94 TO 443 13 11 
з 0 19-0 5 4 8 29-0 9 6 1 44-8 14 0 
i 19:2 5 6 9 29-5 9 8 2 452 14 1 
1 19:5 2-7 10 29-9 9 10 3 45-6 14 2 
4 19-7 5 8 1 30-3 10 0 4 46-1 14 3 
2 200 510. 12 30-7 103 5 466 14 4 
F 202 511 13 31-2 10 5 6 47-0 14 4 
3 20-4 6 0 50 31-6 10 7 7 475 14 5 
4 | 206 6 1 1 321 10 10 8 48-0 14 6 
4 208 62 2 326 11 0 9 48-4 14 7 
A ا‎ 6 3 3 33-0 и 2 10 48-9 14 8 
5 21-3 6 5 4 33-5 11 4 11 49-3 14 8 
+ | 215 66 5 33-9 11 5 12 498 14 9 
6 21-7 67 6 34-4 17 13 50-2 14 10 
$ | 220 6 8 7 34-8 11 9 8 0 50-7 14 11 
7 22-2 6 9 8 35-2 11 10 1 5141 15 0 
$ 22-4 6 11 9 35-7 12 0 2 51-6 15 1 
8 22:6 70 10 36-2 12 1 3 52-1 وا‎ 1 
$ | 228 Wi 11 36:6 (2 2 4 52-5 15 2 
9 23-1 7 ὃ 12 37-0 12 4 5 530 1525 
а | 253 ης 13 37-5 12 6 6 53-5 15 4 
10 23-6 74 6 0 38-0 12 7 7 53:9 15 4 
$ | 238 7 5 1 38-4 12 9 8 543 15 5 
11 24-0 7 6 2 38-9 12 10 9 54-8 15 6 
$ | 243 ΠῚ 3 394 | 1211 10 552 15 7 
12 245 78 4 39-8 13 0 11 55:6 15 8 
з | 247 7 9 5 42 | 13 1 12 560 15 9 
13 250 710 6 40:6 13 2 13 56:5 15 11 
$ | 252 711 7 41-1 ТЕЙСІН ЕСЕП 570 16 0 
40 254 8 0 8 41-5 13 4 1 574 16 3 
1 259 8 2 9 420 13 5 2) 579 16 7 
2 263 8 5 10 425 13 6 3 583 16 10 
3 268 Bg 
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) TABLE ХІ 
GIRLS: HEIGHT-AGE 
Height fase Height ee Height ER 
Ft. In. Cm. Yrs. Mths.| Ft. In. Cm. Yrs. Mths.| Ft. In. Cm. Yrs. Mths. 
3 6} 107-5 0 4 13 126:5 8 6 49 145-0 1220 
3 108-0 5292 42 1270 E i 145-5 12351 
3 108-5 523 5 1275 8 8 3 146-0 1222 
e y 109-0 S S i 128-5 8 10 3 146-5 12 4 
4 110۰0 ο 16 3 129-0 8 11 4 10 147-0 12; 5 
3 110:5 5 8 4 3 129-5 9 0 + 148-0 12 6 
3 111-0 5 9 4 130-0 Dor i 148-5 1247, 
3 8 112:0 Sal + 131-0 923 2 149-0 12 8 
+ 112-5 60 2 131:5 94 411 150-0 12 ο 
3 113-0 61 4 4 132-0 956 4 150:5 12 11 
3 113-5 6 3 4 132:5 97, + 151:0 13 O 
359 114:5 6 4 + 133:5 9 9 i 1520 13 1 
3 1150 05 3 1340 9 10 5) 0 152:5 1303 
i 115:5 6117 45 134:5 911 4 153-0 13 4 
3 1160 6 8 4 135-5 10 1 3 153-5 13 6 
3 10 1170 6 9 3 136:0 10 3 3 154-5 MER 
i 117-5 6 10 3 136:5 10 4 5 1 155:0 13 9 
3 118-0 611 46 137-0 10 6 + 155-5 13 10 
3 118:5 th αἱ 3 138-0 10 7 3 1560 14 0 
3 11 119-0 UN: i 138-5 10 9 3 157:0 14 2 
+ 1200 7 4 4 139-0 10 11 Ө; 2 157-5 14 4 
3 120:5 Ἱ 5 4 7 139-5 TIT i 158-0 14 6 
2 121-5 76 i 140:5 ІШ 2 $ 159-0 14 9 
40 1220 7 8 3 141-0 1 4 3 159:5 14 11 
e 122:5 7049 3 141-5 ees 9142 160:0 15 1 
X 123-0 АЙЛ 4 8 142-0 ibit G i 160-5 15 6 
3 1240 80 3 143-0 11778 4 161-5 15 11 
41 124-5 8 1 1 143-5 11 9 3 162:0 16 4 
$ 125-0 8 2 3 1440 11 10 54 162:5 16 10 
3 125:5 8 4 
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TABLE XII 
GIRLS: WEIGHT-AGE ^! 
Weight рони Weight bcd Weight Es 
St. Lb. Kg. |Yr.Mths.| St. Lb. | “Kg. | yrs. Mths, | st. Lb. Kg. |Yrs. Mths. 
212 18-1 50 41 259 811 6 5 402 1211 
4 183 gii 2 263 9 1 6 40-6 13 0 
13 18:6 52 3 26-8 93 7 41-1 12281 
+ 18-8 54 4 27-2 95 8 41-5 ij 5 
з 0 19:0 SES 5 27-7 97 9 42:0 13 2 
4 19-2 = чу 6 28-1 9 8 10 42:5 13 3 
1 19-5 S 8 7 28-5 9 10 11 42-9 15.4 
4 19-7 5 9 8 29-0 10 0 12 43-4 13 5 
2 20-0 511 9 29.5 10 2 13 43-9 13 6 
4 202 6 0 10 299 10 3 70 443 13 7 
3 204 6 2 1 304 10 5 1 44-8 13 8 
4 206 6 3 12 30-8 10 7 2 45-2 19% 
4 208 6 4 13 31:3 10 9 3 45-6 13 10 
4 21-1 66 5 0 31-7 10 10 4 46-1 13 11 
5 21-3 67 1 32-2 10 11 5 46:6 14 1 
+ 21-5 6 9 2 32.6 11 0 6 47-0 14 2 
6 21-7 610 3 33-1 inl 2 7 47-5 14 3 
+ 220 71 4 33-5 ШІ 3 8 480 14 4 
7 222 πο 5 34-0 1 5 9 48-4 14 5 
1 22:4 7 4 6 34-4 11 7 10 48-9 14 6 
8 22-6 9s 7 34-8 11 8 11 493 14 8 
+ 22-8 ar ТІ 8 352 11 9 12 498 14 9 
9 23-1 78 9 35-7 11 10 13 502 14 10 
Σ 23:3 710 10 362. 11 11 8 0 50-7 1411 
10 23-6 711 11 36:6 12 1 1 5141 15 1 
+ 23-8 8 1 12 37-0 12 2 2 51-6 15 2 
11 24-0 8 2 13 37-5 12 4 3 52-1 15 3 
4 24-3 8 3 6 0 38-0 12 5 4 52-5 15 5 
12 24-5 8 4 1 38-4 12 6 5 53-0 15 η 
τς 24-7 8 5 2 38-9 127 6 53-4 15149. 
13 25-0 8 7, 3 39-4 12 8 7 53-9 16 3 
Я 25-2 8 8 4 39-8 12 10 8 543 165 
40 25-4 89 
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CHAPTER IV 
HEIGHT INDEX: WEIGHT INDEX 


HEN we say that a boy is tall or short we are comparing him with all the other 

boys of his age whom we can remember ; subconsciously we place him, accord- 
ing to height, among all the others whom we recall and we decide whether he comes 
high or low in the imagined group. 

Few of us can go further than such a rough classification ; it is difficult for most 
of us, for example, to say that the boy is fourth in height out of a group of a hundred 
similarly aged boys without having all the boys in front of us. Such a judgement 
of the relative height of the boy compared with other English boys would depend on 
many personal factors. Thus, some of us can picture heights mentally better than 
others ; some have seen many boys of a particular age in circumstances which impress 
their heights on the memory (e.g. a teacher of physical education); others have only 
seen, and noticed especially, boys from a particular neighbourhood, and so forth. 
Thus any such opinion is a personal one; it is subjective. 

When the actual height of the boy is known it is still not easy to place him accur- 
ately. With tables like Table I to guide us we can say, for example, that he is taller 
than the average or that he is in the first ten per cent in tallness of English boys 
of his age. But this degree of placing the boys is not precise enough for many 
purposes. 

We therefore decided to devise a scheme of substituting marks for the actual 
measurements of heights and weights and have called these marks the height index 
and the weight index of the boy or girl. As part of the scheme we have compiled 
tables, pages 56-80, from which the values of the indices can be obtained readily, and 
have shown how from these indices the precise standing of a boy or girl out of a 
hundred representative boys or girls of the same age can be obtained. 

The tables of indices are based on the measurements given in Part I of this book, 
and to simplify the description the explanation will deal only with the heights of boys 
of 5 years 0 months. 

Table I, column II (page 6), gives the heights of five-year-old boys who come 
10th, 25th, 50th, 75th and 90th in order of height in a list of 100 representative English 
boys. To these heights we gave the indices of 119, 110, 100, 90 and 81, respectively, 1 
these being given for reasons mentioned in the footnote on page 30. 


* A system based on percentage positions might have been used, thus the 25th boy from the 
top of a list of 100 representative boys might have been given a mark or index of 25, and the 50th 
boy from the top an index of 50, and so on. A consideration of the way in which the heights are 
distributed in such a list indicates a better method of expressing the measurements than by using 
the positions themselves, for the changes in positions do not express the differences in height to 
the same scale throughout the list. For example, for eleven-year-old boys between the 40th and 
50th positions there is a variation of from 55} to 55 inches, ie. 3 inches, whilst between the 10th 
and 20th positions there is a variation of from 584 to 574 inches, i.e. 14 inches, which is, of course 
appreciably greater. ; 

The heights follow what is termed a “ normal distribution ”, and so do heights of girls and 
the weights of both sexes. Examination marks of a large number of candidates also follow a normal 
distribution. It was therefore considered advisable to use a system of marks or indices in which 
the same type of distribution was followed. This was done by allocating an index to each percentage 
position. The indices could then be compared in much the same way as might be done with the 
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The positions, indices and heights for this five-year-old group of boys are shown 
in Table ХШ. 


TABLE XIII 
INDEX AND CORRESPONDING HEIGHT 
Position out Index allocated Ны об Boy, ы 
of 100 to Corresponding Corres Ond 
Representative Boys Position UEM 5 
10th 119 (100 + 19) 441 
25th 110 (100 + 10) 434 
50th 100 424 
75th 90 (100 — 10) 414 
90th 81 (100 — 19) 404 


When these indices for the five heights had been fixed it was possible to use them 
to obtain indices for all the other heights of boys of this age. This was done by 
drawing a straight-line graph through the five points obtained by plotting the five 
indices against the corresponding heights, thus (119, 44%), (110, 433), (100, 424), 
(90, 413) and (81, 404) ; the indices for the various heights could then be read off directly 
from the graph. The highest and lowest indices given were 135 and 65, respectively 
(i.e. 100 + 35). | 

In principle, this was the method used to obtain all the height indices for boys 
of each month-age from 5 years 0 months to 17 years 0 months, but certain details 
of the procedure are not given ; they were designed to make the best use of all the 
measurements we had accumulated so as to give as high a degree of accuracy to the 
indices as it was possible to get and also to reduce the lengthy process of computation 

By a repetition of the process the height indices of the girls were obtained an 
also the weight indices for the two sexes. 

The results are given in the tables on pages 56 to 80. By the aid of these tables, 
when the height, weight and age of a boy or girl are known, the height index an 
weight index can readily be obtained. An example of how this is done is given below- 


METHOD OF FINDING A PUPIL’S INDEX 


Suppose that we have just measured a boy, aged 7 years 2 months, and that bis 
height is 4 feet 0 inches and his weight is 3 stones 10 pounds; we have now to find 
his height index and his weight index. 

The table on page 58 must be used to find the height index since it gives the 
height indices of boys between the ages of 7 years 0 months and 7 years 11 months. 

The top line gives the age in years and months. The first left-hand vertical column 
gives the heights in feet and inches, measured іп quarter inches. The age 7 years 
2 months is first found in a column in the horizontal top line. Then the height 
4 feet 0 inches is then found in a column in the left-hand vertical line, In the space 
where the 7 years 2 months age column downwards meets the 4 feet 0 inches height 
column across the page, will be found the figure 106. This is the boy’s height index- 
actual measurements, though with the advantage that at each age the same index has the same general 

ος. 
ч desired spread for the marks or indices could have been employed ; that decided upon 
was one which already has been widely used in scales of intelligence quotients ; it has a mean of 
100 and a standard deviation of 15, the numbers allocated to the 10th, 25th, 50th, 75th and 90th 
percentage positions being 119, 110, 100, 90 and 81, respectively, 

1 If the measurements are taken in the metric system the last right-hand column should be used. 
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The appropriate weight table, page 59, is used in а similar way. Thus the figure 
102 will be found in the space where the age line (7 years 2 months) downwards meets 
the weight column (3 stone 10 pounds) across the page. This figure, 102, is the boy’s 
weight index. 


THE INDEX AND PERCENTAGE POSITION 

Stress has been laid in the foregoing account that the index can indicate the 
position of the pupil, with respect to height and weight, when compared with a 
Tepresentative group of pupils similar in age and sex. This aspect is clearly seen by 
referring to Table XIV, which has been compiled to show the standing of any pupil 
according to his index. For example, consider the boy mentioned in the previous 
section whose height index is 106 and whose weight index is 102. Table XIV shows 
that an index of 106 corresponds with a position 34, and that an index of 102 corre- 
sponds with position 44. Hence the boy is placed 34th in height and 44th in weight 
when compared with 100 representative English boys of his age. 


TABLE XIV 
INDEX! AND CORRESPONDING PERCENTAGE POSITION 2 


Index Position Index Position Index Position 
135 0-9 111 23 88 79 
134 11 110 25 87 81 
133 14 109 27 86 83 
132 17 108 30 85 84 

ZA 107 32 = 
131 2 | рве "i | 84 86 
130 2:3 106 34 83 87 
129 27 105 37 82 89 
128 3-1 104 39 81 90 
80 91 
127 3:6 103 42 19 92 
126 45 102 44 78 93 
125 49 101 47 77 94 
124 555 100 50 — ss 
99 53 76 94:8 
153 6 98 56 75 95-1 
122 7 97 58 74 958 
121 8 73 964 
120 9 96 61 y | 

119 10 95 63 72 96:9 
118 11 94 66 71 97-3 
117 13 70 97:7 
116 14 93 68 69 98 
115 16 9» 3n - 

о -- 9 73 68 983 
114 17 90 75 67 98-6 
113 19 89 77 66 98-9 
112 21 65 99-1 


* The same table applies, numerically, to intelli і 
educational zu @ by, to intelligence quotients (page 32) and 
ης postion is given to the nearest whole number except for the top and bottom 
ОША р дода; these decimal points may be interpreted as giving the position 
3400, e.g. 0:9 = 9th position out of 1,000 representative pupils. 
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INDICES AND INTELLIGENCE QUOTIENTS 


Generally speaking, there are two main types of intelligence tests, indie 
tests and group tests. The individual test, as its name implies, is given to each chi ; 
one at a time, whereas a group test is designed to be taken by a large number 0 
children at the same time, for example, the Moray House Tests. | белі 

The two types differ also іп the manner used to calculate the intelligence quoti E 
from the score obtained in the test. The method of computing the Πας 
quotients from the results of individual tests is given in the footnote. In gro E 
tests, the intelligence quotients are allocated in a way similar to that used for v 
indices—indeed, this statement should be reversed, for we deliberately decided to pur 
the numerical basis of group intelligence quotients to our indices. ‚Тыз was aie 
so that people who are at Present accustomed to working with intelligence pe 2 
would not have to learn another numerical technique when desiring to use our in 18 

This numerical basis of intelligence quotients is such that the quotients of | E 2 
110, 100, 90 and 81 are given to the children who, according to the scores οι 
in the test, are placed 10th, 25th, 50th, 75th and 90th in a representative AR, 
similarly aged children. It will be recalled that these numbers were allocated to 
Same positions in our scale of indices (see Table XIII). , 1” 

It follows, therefore, that Table XIV can be used for finding the “ ns > 
standing of a pupil whose intelligence quotient is known. For example, consid nt 
Pupil with an intelligence quotient of 122. Table shows that the index or ШЕТУ 
of 122 corresponds with position 7. Hence a pupil whose intelligence quotient 15 12 


А : : in 
comes seventh from the top of one hundred representative children of his age 1 
intelligence, ] 


: 150 
* When individual intelligence tests are used (they are generally used by psychologists m “О 
by school medical officers, e.g. when testing suspected educationally sub-normal pupils), 
intelligence quotient is computed from the mental age of the pupil; thus 
Mental age x 100 
Chronological age of 
Height quotients and weight quotients can be obtained in a similar way, using the tables 
height-ages and weight-ages on pages 23-26. Thus 
; : А Height age x 100 
Height Quotient ~ Chronological age 
Weight age x 100 
Chronological age 
It must be emphasized, however, that all our investigations, and the conclusions which follow 
from them, are based on height indices and weight indices ; we deliberately chose the name “ index 
to prevent confusion with the term “ quotient ” which has the meaning indicated above. 


Intelligence Quotient = 


Weight Quotient = 


CHAR TE RW 
SOME USES OF THE INDICES 


HE main characteristic of the index of height or weight has been mentioned in 

the previous chapter ; it is that one number incorporates four important features, 
namely : 

(a) the actual measurement in inches or in pounds, 

(b) the age of the pupil, 

(c) the sex of the pupil, 

(d) the “standing ” of the pupil when compared with others of the same age 

and sex (for example, it indicates that the pupil is, say, 12th out of 100). 

These features give the index many advantages over the actual measurements 
when certain physical, medical and anthropometrical problems are being considered. 
Some of the uses of the indices are mentioned in the rest of this chapter. 

The available information on heights and weights is usually given in most books. 
in the form of tables showing average heights and weights at different ages. But 
it is interesting to know not only whether the boy or girl is average or not, but also 
how he or she compares with others of the same age and sex. The indices give all 
this information in one set of figures. 

Suppose, for example, that Peter aged 6 years 11 months is 3 feet 11 inches high ; 
that statement by itself conveys very little real knowledge to the parent or teacher. 
An inspection of a table of average heights shows that Peter is taller than the average 
boy of his age. Reference to the table on page 57 shows that his height index is 102 : 
This height index fixes the “standing” of Peter amongst boys of his age, for, on 
referring to Table XIV, it is seen that Peter is placed 44th out of a hundred boys of his 
age. This method of comparing his height with that of other English boys is an 
objective method of comparison. 

The parents may have another boy, John, aged 5 years 4 months, whose height 
is 41 inches; they naturally desire to know which is the “ bigger” boy for his age, 
John or Peter. The tables of indices show that John’s index is 79. His place when 
matched against a hundred representative boys his age is92 fromthe top. Obviously 
Peter is the bigger boy; he is 48 places higher up the “ hundred ” list in height than 
is John. 

Similar considerations apply to the weight indices. 


SATISFACTORY RATE OF GROWTH 


The main reason for measuring and weighing boys and girls, term after term, 
is to find out whether the pupil is growing satisfactorily. 

This is not an easy determination when only the actual heights and weights are 
known, since they, of themselves, do not indicate what is “ satisfactory”. For 
example, the average boy of, say, nine years is 51 inches in height, and in the follow- 
Ing year grows 2-1 inches. Hence, when tables such as Table I and Table V are pro- 
vided it is possible to say whether a boy who is exactly of average height is growing 
at the expected rate. But what of a nine-year-old boy who is not of average height, 
one who is, say, only 49 inches tall? He cannot be “ expected ” to grow as much 
as 2:1 inches іп a year, so that his rate of growth would probably be satisfactory if 
he grew less than 2-1 inches. Similarly a nine-year-old boy of 54 inches may not 
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: Β απά 

be growing at the expected rate unless he grew more than 2-1 inches in a year, 

so on. : ТА 

Н jon 

These examples show that not merely do age and sex enter into a an 5 

find the expected rate of growth, but that the actual size of the boy or gir 

determining factor. ME rowth 
It would be a most laborious task to ascertain whether a child's rate a eight 

is as satisfactory as can be expected when only the actual measurements 2 

and height are known. But it is a simple task when the indices are = а B. 
The reason for this is, that when we computed the indices, the three ne a gi 

Sex and size, were taken into account in Such a way that the index of a boy 


5 Š E z ei : 6, year after 
who is growing in height and weight at the expected rate remains the same, y 
year, as the child grows older. 


Now suppose that Sam at the age of 7 years 10 months is 4 feet 0 inches М 

His height index (page 58) is 93, He is next measured at the age of 8 years 9 now 

` When he is 4 feet 2iinches. The table on page 58 shows that his height index ce bi 
98. Evidently Sam has grown much more rapidly than the expected rate, sin 

index has increased from 93 to 98. : 


Й fer- 
One way of estimating how rapid the growth has been is made possible by re e 
епсе to Table XIV. At the y i 

hundred boys of a simil 


age his place was 56 (his index was 98). He has the 
by over 12 places, 

Anothe 
the actual increase in heigh: 


Е : ый Н ite 4 
This “ expected ” increase can be obtained from the tables of indices and is qui 
valuable application of their use. 


how the comparison may be made. onths 
Suppose that a girl weighed 4 stones 12 pounds at the age of 11 years 0 m: 

and 5 stones 1 pound at the age of 12 years 1 month. dis 
The actual increase in weight, from 4 stones 12 pounds to 5 stones 1 poun 

3 pounds. А : till 

To find the expected increase the index at the earlier age is first found. I ΓΝ 

een from the table on page 75 that this index for 11 years 0 months and 4 πο 

12 pounds is 95. Any girl who grows normally keeps the same index from y 


to year and hence at 12 years 1 month this girl, if she had grown as expecte | 
would still have had an index of 95. Hence her е 


2 ^ Pected increase of 
8 pounds, she has gained only three-eighths of the weight increase expected. 


This ratio need not be ascertained for every pupil; indeed, it will be necessary 
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to find it only for those whose weight indices do not stay more or less constant. For, 
unless the weight index changes, the expected increase and the actual increase will 
of course be the same. As a general rule, unless the value of the weight index has 
fallen by four or five points, there is little need to find the ratio. The exceptions are 
for those pupils whose state of nutrition is known to be poor (Grade C, see page 39), 
or whose weight index is 85 or less. More information on this is given on pages 39 ff. 

Because in actual practice the indices will usually have been found before deciding 
whether or not to calculate the ratio, the following quick method of finding the ratio 
is given, making use of the known values of the indices. 

The same girl as before is taken as an example. Her weight index at 11 years 
0 months is 95 and falls to 89 at the age of 12 years 1 month, but, if she had grown as 
expected, her index would have remained constant (i.e. at 12 years 1 month her “ ex- 
pected index” is 95). 

Assume that the girl had the same weight at 12 years 1 month as she had at 
11 years O months. The index at the older age for this “ same weight ” is found as 
follows : 

(a) find the horizontal line on which the weight index (95) appears for the 

younger age (it will be the line for her former weight of 4 stones 12 pounds), 
(5) look along this horizontal line until the older age is reached (12 years 1 month) 
$ and note the weight index which is іп this space (it is 86). 
Then, using the ‘indices for the older age 


Actual increase _ Actual Index —“ same weight" index 
Expected increase Expected index—“ same weight ” index 
= З 
95186. 9 


This is the same value as before, within the accuracy of the units of measurement 
employed. 


THE HEIGHT AND WEIGHT OF A PUPIL COMPARED 


A pupil whose height index is 100 comes 50th in height amongst 100 representa- 
tive pupils of the same age and sex. Similarly, a pupil whose weight index is 100 also 
comes 50th in weight. In this respect the pupil’s height is in conformity with his 
weight, both being at the same level. 

Another pupil whose height index is, say, 90, comes 75th in height amongst the 
100 representative pupils (Table XIV); if his weight index is also 90, he also comes 
75th in weight. Again, height and weight are in conformity, thus: 


The height and weight of a pupil are in conformity with each other when the 
pupil’s height index is numerically equal to his weight index. 


A pupil with height and weight indices both of 100 is of the average height and 
also of the average weight for his age and sex. In this respect his body build is average 
also. Another pupil whose height and weight indices are both, sa > 120, is similar 
in body build to the pupil whose indices are both 100; he may be regarded simply as 
a taller and heavier “edition” of the average-built pupil, the extra tallness being 
balanced by the extra heaviness. Similarly, a pupil whose height and weight indices 
are both, say, 90, is a smaller and lighter * edition ” of the average-built pupil, his 
smallness in height being balanced by his lightness in weight. 

A pupil whose weight index is greater than his height index is stouter in build 


than the average type; whereas a pupil whose weight index is less than his hei 
index is thinner than the average Pupil, 8 an eight 
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All these statements can be summarised by using W for the weight index * an 
Н for the height index, when the formula W — Н becomes an index of body build. 
Thus, a pupil whose value бог: 

(a) W — H is positive, is stouter than the average type, 

(b) W — H is zero, is of the average type, 

(c) W — H is negative, is thinner than the average type. 


When weight and height indices are recorded regularly, they furnish a b 
guide to changes in body built, changes which are particularly the concern a hr 
For example, as a result of physical training e. 
ight relative to height; he becomes thinner in E. 
he value of W — H becoming smaller. On the o 


; e 
; uses increased muscular development of the thin 2 IA 
of pupil, he tends to gain weight relative to height. This will be shown as an incr 


The average type, who has the same weight index as height index, numerically. [ες 
i Indeed, it may be that a boy or girl whoa 
ht index is the best type ; if this is true, 


д t 
; — Н has a small positive result is the ha 
type. For example, consider a boy whose W = 114 and whose Н = 108; for 
ИН = 103 6 
This boy may be a better physical type than one whose W із 114 and whose H is also 
114, ie. for whom 


W —H —114 — 114 —9 


This is a matter for experts in Physical education to decide. А n 
Our point is, essentially, that an experienced teacher of physical education Es 
see, by carefully looking at the Pupil whether it would be better for that particu 
pupil to lose or gain Weight relative to height—that is whether the pupil ought , 
become thinner or fatter. He will then weigh and measure the pupil and give 7 
appropriate treatment. Records of W — Н taken from time to time will show wheth® 
this aim is being attained, 
For example, suppose a teacher thought a certain boy would be better, physically: : 
by losing weight; and that the pupil's W then was 115 and his H was 95. Then 


W —H =115 — 95 — 20 


The pupil then has the prescribed treatment after which he is again weighed and 
measured ; suppose his W was then 112 and his H was 99. Then 


MH TH I С) = 8 


The teacher, obviously, was attaining his aim since the value of W — H had decreased 
from 25 to 13 and the teacher had previously thought that such a decrease WA 
desirable. : 

Hence we suggest that the teacher of physical education should find the height 
and weight indices of each of his pupils every term and examine the value of W -- 2, 
This will give him a way of assessing progress somewhat analogous to the use of marks 
by the teacher of academic subjects. 

An inspection of the way in which the value of W — Н changes will also indicate 
to the parent and teacher when the child is growing in height too rapidly, i.e. when 


1 Throughout this book W and H are used for the weight and height indices, respectively ; 
the symbols used for the actual measurements of weight and height are w anq h, respectively. 
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he is “ outgrowing his strength”. Such a child’s height index will increase more 
rapidly than the weight index, i.e. W — H will become smaller in value. For example, 
if a girl’s W was 95 and her H was 100, then 


W —H = 95 —100 = —5 
A year later suppose her W is 93 and her H is 110, then 
: W — Н = 93 — 110 = — 17 


The value of W — Н has decreased from — 5 to — 17, which indicates that she is 
“outgrowing her strength”. Once such a condition is realized, appropriate steps 
may be taken ; for example, by putting her on a different diet or by reducing the strain 
from over-exertion either in the gymnasium, at games or in the classroom. 


PHYSIQUE INDICES 
Many physique indices have been suggested at one time or another and most 
of them include measurements of height and weight. One index consists simply of 
the weight divided by the height, and another of the weight divided by the cube of the 
height thus : 
@ Number of grams in weight _ № 
Number of cms. in height ἡ 


(5 Number of grams in weight _ w 
(Number of cms. in height)? s 


In each case the ratio is usually expressed as a variation from the average, for 
example, a child might be classed as varying from the average value of w/h by ten per 
cent. The average values of w/h and w/h* depend on age and sex and the process 
of computation is somewhat laborious, especially for w/h®. 

It can be shown that the physique index which we have suggested earlier, W — H, 
serves the same purpose! as that served by the index w/h*, when the last-named has 
been adjusted for age and sex. The calculations necessary with W — H is a simple 
subtraction because allowances were made for age and sex when the table of indices 
were compiled. 

Later in the book we have suggested another physique index. This is obtained 
by multiplying the weight index by three and subtracting the height index from the 
result of the multiplication ; it is therefore represented by the formula 3W — H. 

It can be shown that 3W — Н corresponds to w/h and can be used in its place 5 
just as W — Н can be used in place of w/h®. 


* It will be seen, from the footnote to page 20, that the square root of w/h® expresses the relation 
between girth and height and therefore indicates body build. It follows that w/k* itself is also an 
“index ” of body build. i 

* The effect of a difference in height on the ratio w/h® compared with the effect of a difference 
in weight is three times what it is in the case of the ratio w/h. This follows from the fact that the 
relative change in 4° is three times the relative change іп Л, i.e. 


dh? 

— = 3 

ah 3h 
Hence ah? = зай 

hs h 


Thus, since w/n® corresponds to W — Н 
w/h corresponds to W -$ or 3W-—H 
where H has a third of its former weighting. 
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The indices w/h and w/h* have been widely used for assessing malnutrition, it 


being assumed that a person who has the “ ideal ” weight for ап “ideal ” height at a ` 


certain age has a well-nourished body, and indices like w/h and w/h* show, numeri- 
cally, how an individual departs from that “ideal”. The relation between height, 
weight and age is certainly an important factor in assessing the state of nutrition of 
a pupil; indeed, it has been claimed to be the “ best criterion of normal growth that 
we possess". On the other hand, the mother mainly relies on measurements of 
weight alone to tell her whether her baby is growing normally, i.e. is keeping in a fit 
state of nutrition. f 
It seemed desirable to us to find whether our height and weight indices could give 
a more reliable method of assessing the state of nutrition of schoolchildren. We 
had available the records, for the last ten years, of the heights and weights of all 
Lincoln schoolchildren, and also the medical gradings for the state of nutrition which 
had been given in the normal school medical examinations. These results were 
analysed, as described in Chapter VI. Н 
For the heavy and the light pupils it was found that the weight index by itself 
gave better correlation with the gradings than did any combination of weight index 
and height index, but for about half the pupils—those of average weight and of slightly 
less than average weight (with a weight index between 85 and 105)—the physique index 
3W — Η gave better correlation than the weight index itself. з il 
The physique index, 3W — H, gives a numerical value of 200 for the average рир!» 
so it was adjusted to give it the same mean as our other indices, i.e., 100; hence the 
index becomes 1(3W — Н). The table on page 80 is given as an aid to calculation. 
The literature of indices of nutrition shows that the most popular one has been 
w/h corrected (as mentioned earlier) for age and sex and sometimes corrected also 1® 
other ways, e.g. by adding a factor for chest measurements. Its use has been 
criticized. Our investigations lead us to suggest that many of the adverse criticisms 
might be due to using it for all pupils, irrespective of whether they were of “ suitable 
weight”. For, as has been stated earlier, w/h corresponds closely with our physique 
index 4(3W — Н) which, for pupils of average weight or slightly below it, was foun 
to give better correlation than any other index. The formerly widely accepted use 
of the index w/h as a nutritional index lends much support to the use of our physique 
index, 4(3W — H), as a nutritional index, particularly when it is used as we recom 
mend, only for pupils of “ suitable ” weight, i.e. those with weight indices of 85 to 105. 

Physique indices have been used for other purposes besides assessing the state 
of nutrition. As their name implies, they are indices of physical development. 
has been mentioned earlier, page 36, that our simple index, W — H, shows how 
weight corresponds with height; the other index, 4(3W — H), is probably a better 
index of actual physical development than W — Н. It is clear that in so far as a well 
nourished body of a pupil of average weight is a good criterion of physical develop” 
ment, then our physique index, 43W — Н), is a good index of physical development. 
This claim is strengthened by the claims of numerous other research workers that 
the index w/h is a good physique index. For not only does our physique index 
correspond with w/h but it has the additional advantages that it is equivalent to ай 
index derived from w/h by correcting it for age and sex. 

The foregoing comments on physique indices may be summarized thus : 

(a) The physique index, W — H, has the same discriminating power as the index 
w/h*, and it is an extremely valuable one for the teacher of physica 
education and the parent. It shows (especially if it is calculated at intervals 
of one year, to obviate seasonal variations) whether the Weight and height 
of a boy or girl are keeping in conformity with each other, 
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(Б) The physique index, 4(3W — Н), has the same discriminating power as the 
index w/h. It is of great value for indicating malnutrition of pupils whose 
weight indices are between 85 and 105; for all other pupils the weight 
index by itself is just as good. 

(c) No elaborate calculations are required in using these indices; they are 
“corrected ” for age and sex. = 


INTELLIGENCE QUOTIENTS, HEIGHT, WEIGHT AND EDUCATIONAL INDICES 
The reader is acquainted with the first three terms named in the sub-heading. 
The educational index is a measure we devised some years ago for use in the selection 
of pupils for secondary education; and whereas the intelligence quotient measures 
native ability, the educational index measures how the pupil is using his native ability 
in his normal work. Thus a pupil who is using his ability normally has an educational 
index which is numerically the same as his intelligence quotient. But a pupil who is 
working above or below the standard of his native intelligence has an educational 
index numerically greater or smaller than his quotient. Educational indices and 
intelligence quotients have the same mean and spread as each other, and also, as the 
height and weight indices. 
An example will show best the kind of consideration which can be made. It is 
based on the fact that Table XIV applies to the three indices and the quotient. 
Suppose that a girl has quotients and indices as shown in the first column below ; 
her “ placings ” amongst 100 representative pupils of her age, as found from Table 
XIV, are shown opposite the indices. 
Thus— 
Height index =118 Placing = 11 
Weight index = 94 Placing = 66 
Intelligence quotient = 115 Placing = 16 
Educational index = 105 Placing = 37 


It will be seen that the girl is lagging behind in classwork in which she is only 
37th, whereas in native intelligence she is 16th. In a written examination this girl 
would in all probability fall below the standard required, say, for admission to a 
grammar school because of her low ability in classwork. But the height and weight 
indices give a possible reason for the backwardness; she might have been growing 
very rapidly in height (11th), but slowly in weight (66th). In common parlance, she 
ae “ out-grown her strength ”, and this might be the cause of her backwardness in 
classwork. 


INDICES IN THE SCHOOL MEDICAL EXAMINATIONS 

Children attending schools maintained by a local education authority usually 
have three medical examinations during their school life. They are then graded 
A, В, C ог D, according to their “ state of nutrition ”. No fixed standards are used 
in this examination and the grade given depends on the opinion of the examining 
medical officer. 

In 1948 the phrase “the state of nutrition” was changed to that of “ general 
condition ”, and the Ministry stated that all pupils should be put in the new Grade С 
whose “ general condition, apart from specific defects, e.g. of sight or hearing, is such 
that they should be kept under observation or treatment”. School medical officers 
are now asked to classify as follows : 

In Grade A—those who are better than normal, or “ good ” (which coincides 

with the former Grade A). 


1 
See “ Selection for Secondary Education” by Sutcliffe and Canham (J. Murray). 
D 
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Ап Grade B—those who are normal or “ fair ” (which coincides with the former 
grade B). р 

In Grade C—those below normal ог * poor ” (which coincides with the former 
grades C and D). 4 

The former term, “ the state of nutrition ”, has probably long been used in a very 
wide sense, being more or less interpreted as the “ general condition ” just as it is ΠΟΥ͂ 
meant to be interpreted. hat 

A good school medical examination of the future will probably follow somew: id 
on the lines suggested in “ Child Health Services ”, a report issued by The Миће x 
Provincial Hospitals Trust іп 1948. On page 66 appears the following suggestion 
“the nutriture of the child, from infancy to the school-leaving age, can at b. 
followed by the regular Iecording . . . of measurements of weight, height and possi n 
sitting height. There should also be regular examinations which . . . should inclu 5 
as а minimum a brief clinical examination of certain systems (skin, eyes, m 
membranes, mucocutaneous junctions, tongue, gums and teeth)". This shonli 5 
followed by a rapid assessment of general appearance, muscular tone and deve 29 
ment, facial expression, posture, interest and attention; and, for some cild si 
estimations of haemoglobin and Phosphatase or a radiological examination of the У 
This part of the report concludes with the words, “ Though the simple methods are 5 
present crude, early departures from normality can obviously be discovered EL 
easily by following the progress of a child than by isolated examinations (e.g. m dis 
of a child to gain weight is much more significant than the finding that the chi 
below standard weight for its age and height).” STEMS 

The procedure suggested in the Nuffield report and similar routine examinatio Aa 
of the child’s nutriture or general condition can, we suggest, be improved and ma ts 
easier by using the indices of height and weight in place of the actual measuremen 
themselves. E nd 

First it is emphasized once more that the most important feature of the height +, A 
Weight indices is that they are objective standards which have been fixed in relati d 
to both age and sex. When the medical officer has only the age and the actu il 
measurements of the height and weight of the child, he then has to place the РОГА 
mentally in relation to other pupils of the same age and sex. This means in practi 
a mental weighing up of the age and physical measurements of each pupil. | 

This subjective assessment is rendered unnecessary by the use of the indices. 

Before the examination the measurements can be converted into indices by 8 
clerk and the medical officer can then accurately compare the child with others in 2 
parts of the country, just as a psychologist compares a child intellectually with other 
children when he knows the child’s intelligence quotient. 

This, by itself, is an advance on the former method of dealing with heights а 
weights, but it is suggested that the róle of height and Weight indices іп the schoo 
medical examination can be further extended. 

It is obvious to all who have a knowledge of school medical examinations that 
the standards of grading vary largely and also that there must always be this variation 
until all the tests are made objective. Each medical officer largely fixes his ow? 
‘standards for each grade. In doing this he has as a guide all the other children whom 
he has seen. Hence if he has only served in one or two areas his standards are 
naturally based on the children in those areas and not on the children in England as 
a whole. Thus the standards used for putting a child in any one grade may differ 
widely. The position is not greatly improved if the officer uses a standard based 
on putting a fixed proportion of the children in each grade (for example, such a standard 
might be that ten per cent of the children must be put in Grade C). For then there 
would be a danger that real differences between poor and 5004 areas might be obscured- 
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Some other way must be devised ; it is suggested that height and weight indices can 
be used for this purpose. . 

Height and weight are only two of many factors which the medical officer has 
to assess when he is grading the pupil. Nevertheless, as our investigations have 
shown (see later on page 50), there is a sufficient degree of correspondence between 
the pupils’ indices and their medical categories for the indices to be used as guides, 
and this applies, in particular, to the weight indices. = 

For example, in the Lincoln medical examinations, two out of every three of those 
pupils whose weight indices were less than 80 were graded C, whereas only four out 
of a hundred of those whose weight indices were greater than 105 were graded C. 
Further, one out of every four with a physique index of less than 95 (and whose weight 
index was between 85 and 104) was graded C. і 

It cannot be assumed that investigations in other areas would give the same 
Tesults, largely because of the different standards of medical officers. If they did, 
then accurate standardization would result. It is believed, however, that standards 
sufficiently accurate for their purposes could be obtained from investigations made 


in a few selected areas. 
Until this is done we suggest that the results of the Lincoln investigation do give 


certain approximate standards which might be used. Hence a summary of them is 
given in Table XV. (A description of the methods used to obtain them is given in 


TABLE XV 
INDICES AND MEDICAL GRADINGS 


For Grade C Pupils 


Physique Index Proportion with a ns 


Weight Index iGW-— Н) Lincoln Grading of С 
79 or less — Two out of three 
80-84 — Three d of eight 
85-104 Less than 95 One in four 


More than 95 


One in twelve 


105 or more 


Four in one hundred 


For Grade A Pupils 


Physique Index 


Proportion with a 


Weight Index 36W — Н) Lincoln Grading of A 
Less than 85 — Nil 
85-104 Less than 95 Seven in one hundred 


More than 95 


One in six 


105 or more 


Two out of seven 
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Chapter VI.) The use of even approximate standards would ease greatly the medical 
officer’s work and make for uniformity in grading in all parts of the country. 

To make clear what we mean by the term “ approximate standards” we have 
outlined below our suggestions on the réle of the indices in the school medical 
‘examination. In these suggestions the essential principle employed is that of making 
the most effective use of height and weight while recognizing that they are not the 
only factors bearing on the nutritional state of the pupil; and conversely, that the 
nutritional state of the pupil is not the only factor affecting height and weight. 
Factors of heredity and physical upbringing are important. 

In these investigations it was clearly shown that height and weight indices, even at 
their best, do not indicate the Grade C pupils with anything approaching absolute 
accuracy. For example, the weight index by itself was found to be the best indicator 
of all when applied to pupils whose weight indices were less than 80. But only two 
out of every three pupils with even such a low weight index had been graded C. The 
same conclusion may be put in this way; as many as thirty-three per cent of the 
pupils would have been wrongly graded had it been assumed that all pupils with a 
weight index of less than 80 should automatically be put in Grade C. 

This does not mean that the weight indices are of little value in assessing general 
condition, but they must be used rationally ; the following method of using them is 
suggested by our results. А 

The indices сап Бе of help in determining а pupil’s grade at his first medical 
examination. The school medical officer has the pupil before him; he can see what 
the pupil looks like as a physical entity, he can judge his body type, he might know 
something of the pupil’s heredity, and so forth. The indices will give him objective 
information about the pupil’s height and weight, i.e. the pupil’s standing out of one 
hundred representative children of the same age and sex. In this way the обон 
gets a picture of the child’s physique and probably has some of the reasons Шы. 
for the pupil being of a particular body type. He then makes his clinical ее 
assesses all the factors and decides in what grade he will place the pupil. а se 
he decides the grade in which he will put the pupil mainly on the clinical assessment. 
But in cases of doubt before he reaches a final decision he would find it helpful to 
refer to Table XV, where he will find what the chances are of the pupil being graded 
A or C solely on height and weight. If, for example, the table shows that the pupil 5 
chances of being put in grade С are great, then a re-view of all the facts might be 
advisable if the officer had decided tentatively to put him Grade B. S 

Thus, our chief suggestion for the first medical examination is that the indices 
should take the place of the actual measures of height and weight and that a con- 
sideration of height and weight indices might lead the officer to re-view the decision 
arrived at, tentatively, from a clinical assessment. In this connection it vill be 
realized that the indices are of special value in deciding border-line cases ; indeed, 
they might determine into which of the two grades the pupil should be placed. For 
example, if the medical officer is not sure whether to grade a pupil B or C, then if the 
pupil’s chances of being C (Table XV) are more than “even” the pupil might be graded 
C without further consideration. 

The róle of the indices in the second and subsequent medical examinations is 
a much bigger one, for the use of the indices can not only improve the examination 
but also speed it up considerably. 

Hence the indices should be considered at the outset of the examination. When, 
for a particular pupil, it is found that they are not much different from what they 
were in the former examination, a routine clinical assessment might be all that is 
necessary to confirm the former medical grading. But when the new indices are 
appreciably different from the former ones the medical examination should be directed 
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towards ascertaining the reasons for this difference. In this way the time available 
for examining numerous pupils can be most effectively employed, special attention 
being given to those children who are most likely to need it. ` 

Before this procedure can be followed it is, of course, necessary to know what 
should be considered an appreciable change in the size of the indices. Some assistance 
in deciding this is obtained from the tentative conclusions we reached concerning ош” 
Lincoln medical examinations (pages 47 to 52), and we suggest their use until more 
extensive research has been done on this topic. 

These conclusions were based on the changes in the sizes of the indices of pupils 
who had been given a Grade B in one medical examination, but who were given 
a Grade C in a subsequent medical examination held some four or five years later. 
Although they were based primarily on the indices of down-gtaded pupils, as is 
indicated on page 52, they can be reversed and so help in the consideration of whether 
a pupil should be up-graded from C to B. 

For ease of reference the pupils have been classified according to the size of 
their weight indices; our conclusions refer to what constitutes an “ appreciable 
change ”, by which is meant a difference in the size of the indices sufficient to 
warrant special attention at the subsequent medical examination about four years 
later. 


(a) A pupil whose subsequent weight index is greater than 100. 

A difference of 10 or more points indicates an appreciable change. 
(5) A pupil whose subsequent weight index is less than 100. 

A difference of 7 or more points indicates an appreciable change. 
(c) A pupil whose subsequent weight index is 80 or less. 

Any decrease should be regarded as an appreciable change; indeed, any pupil 
whose index is about 75 or less should be given a thorough clinical examination 
at the subsequent examination, no matter what grade he was formerly given 
and no matter whether the subsequent index is greater or smaller than the 
former one. ἑ 

(d) A pupil whose height index has increased 12 points or more even though his 
subsequent weight index is about the same size as his former one should have 
a detailed examination. 
(e) A pupil whose former physique index was between 85 and 105. 
A difference of 7 points or more indicates an appreciable change. 


So far we have been concerned with the réle of the indices in the actual examina- 
tion; in addition to this, they have another important use, for they are a means 
whereby the individual medical officer can check the standards which he uses in his 
own grading. 

When he has kept records of the indices and gradings of all the pupils he has 
examined, he can summarize them and compare his results with Table XV ; for example, 
after examining about a thousand pupils who are fairly representative of his area he 
can analyse his results, and, suppose he finds that two out of every three of his Grade C 
pupils have weight indices of less than 80, then he will know that his standards are 
the same as those used to compile Table XV. 

. He might, of course, be in an area where it is reasonable to expect that the pupils 
differ from Lincoln pupils ; or it might be that he does not agree with the apportionment 
of the Lincoln grading. Either of these does not affect the value of summarizing his 
own results as suggested. For he can compare his own summary with similar ones 
made by his colleagues in other areas and finally decide for himself his own standards. 
When he has done this he can then compile a table such as Table XV from his own 
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data and use it from time to time as a method of keeping his own standards the same 
from examination to examination. 


THE INDICES BETWEEN TWO MEDICAL EXAMINATIONS 


The Nuffield Trust Report (page 40) emphasizes the need of early recog 
of departure from normality by following the progress of the pupil rather than Що 
giving him isolated examinations. It recommends for this purpose that the heig 
and weights of pupils should be taken at regular intervals. finding 

There is little necessity to stress this; it is in keeping with the value of fin 
the height and weight indices at termly or other regular intervals of time. en 

The Nuffield Trust Report implies that changes in height and weight are ΕΙ 
informative than the actual height and weight; similarly, as has been menn meN 
earlier, changes in the indices are more informative than the actual size of the indi of 
This is particularly true when the change is viewed in relation to the actual size 
the index and the medical grading. ith as 

For our investigations on this topic we had not as much data to wor, N "hope 
we should have liked, and so we give the following suggestions tentatively in l "me 2d 
that before long there will have been accumulated sufücient data to enable 
definite conclusions to be reached. reader 

Our conclusions are based on the subject-matter of pages 47 to 52. Heri. WE 
will realize that there was an interval of about four to five years between the ur 
and subsequent examinations. Our present concern is to suggest some dE in 
of sorting out, at the earliest possible moment, those children who are το the 
general condition, so that they can receive medical attention without waiting ESE 
subsequent medical examination some years later. Hence, below, we bave Pt dices" 
certain classes of pupils which should be seen by the doctor before their welg 
have decreased to the same extent as shown on page 43. 


PUPILS LIKELY TO NEED MEDICAL ATTENTION 4 t is, they 
It is suggested that the following classes of pupils are “ suspect ° m Before 

Ought to be seen in the interval between the two medical examinations. riation 

doing so it is as well to remind readers that there шау be some seasonal vari 


in growth and that some pupils spurt at different ages from the average PUP i 


h е; 

(а) Any Grade С pupil when his weight index has decreased by 5 points ог Ds 

(b) Any pupil, no matter of what grading, whose former weight index WA 
or less when his subsequent one is lower by 5 points or more. lower 

(c) Any pupil whose index is less than 100 and is also 7 points or more 9 
than his former one. я index 

(d) Any pupil whose height index increases rapidly but whose weight 1n 
remains fairly stationary; that is, if the increase in the height index 15; бау» 
10 points ог more greater than the increase in the weight index. 

(e) Any pupil whose former physique index was between 85 and 105 and whose 
subsequent one is 7 points or more lower than the former one. 

(f) Any pupil whose ratio of the actual increase in weight to the expected increase 
is less than one-half (pages 34 and 35) over a period of one or more complete 
years. 

It should be borne in mind by those who use this metho 
of physical education who have had the pupils in their ch 
they probably have other information available to help them i 
of any “ appreciable change”. We had no personal back, 
our investigations and were concerned simply with the 


d, especially the teachers 
arge for some time, that 
n assessing the significance 
ground of the children in 
“numerical aspect”; it is, 
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of course, only one aspect to be considered, even though it is an important one. 
Hence some discretion must be exercised in arriving at a final decision. 


THE INDICES AND RESEARCH WORK 

One of the main advantages of having indices of height and weight is the readiness 
with which comparisons can be made of any particular group of children with English 
schoolchildren as a whole; that is, a comparison can quickly be made of a selected 
group with all those thousands of children whose heights and weights were used to 
compile our tables of indices. 5 

‘As an illustration of the method, suppose that a comparison is to be made of 
the heights of grammar school boys in London with the heights of English schoolboys 
as a whole as represented by our large sample. The heights of boys attending, say, 
six or more representative grammar schools in London would be obtained and 
converted into indices. The average or mean height index would then be calculated. 
Suppose it came to 104. The mean (or average) height index of English schoolboys 
as a whole is 100. Hence the particular group of boys had a mean height index 
which is 4 points bigger than the mean height index of English boys. 

Because this particular group is 4 points taller it does not follow that London 
grammar school boys, as a whole, are also 4 points taller even though care was exercised 
to pick a representative group. Before any conclusion is drawn a calculation must 
be made to show that this difference of 4 points is “ statistically significant” and is 
not due to chance. " 

The calculation of this significance is much simplified by the use of indices 
instead of the actual heights. (This is because the indices have a fixed standard 
deviation of 15.) 

The significance is found, first by calculating the “ standard error ” of the difference 


of the means. This is equal to 15 + VN, where N is the number in the group. Thus, 


suppose measurements had been taken of 900 grammar school boys, then Ν = 900 


and the standard error would be: 
Standard error A шз. = =} 


In statistical work the result is judged to be significant if the difference of the 
means is twice the standard error. 

The difference of the means in this particular example is 4, (104 — 100), and this 
is clearly more than twice the value of the standard error, that is, it is more than 
2 х 3. Hence the difference is statistically significant and is not due to chance. 
Even then it would not be concluded that London grammar school boys have a mean 
height index which is necessarily 4 points greater than that of English schoolboys as 
a whole, of the same age-range. The difference is, however, unlikely to be more 
than 4 + 2 x 1 = 5 points or less than 4 — 2 x $ = 3 points greater. 


INDICES AND THE TEACHER OF PHYSICAL EDUCATION 

One of the main aims of physical education is to bring about an improvement 
in the physique of the pupils. It is true that physical education in the school is not 
the only factor likely to affect physique; such influences as living conditions, diet, 
good or bad health also have their effects. But it is now recognized that any influence 
which affects physique is directly or indirectly of interest to the teacher of physical 
education. Changes in physique are, of course, evidenced by changes in height and 
weight, and therefore the indices of height and weight are of particular value to teachers 
of this subject. We hope that the liaison with the school medical officer is such as 
to facilitate the adoption of the following suggestions. 
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Most teachers take measurements of height and weight at termly intervals: we 
wish to stress the enhanced value of these if they are converted into indices. Many 
of the points which we shall mention now have been mentioned earlier, but their 
importance warrants repetition. р 

The method of ascertaining whether a pupil’s rate of growth is satisfactory 1s 
described on pages 33 to 35. The procedure of finding the ratio of the actual increase 
to the expected increase is short and simple when once the teacher has become familiar 
with it. Our own view is that it should be done once a year, if possible in the same 
month each year, so that seasonal variations in growth have no effect on the result. 
As stated earlier, the ratio need not be found for the majority of pupils and an ао 
ment оп the size of the ratio which is significant should be reached with the schoo 
medical officer. (For example, the officer might suggest that any pupil whose ratio 
is less than 4 should be sent to him for immediate examination; but experience 10 
working the scheme is necessary before a definite value can be fixed.) Sucha влен 
will be well worth while if only one or two per cent of the pupils reap any bene 
by the doctor seeing them in time to deal successfully with the cause of malnutrition. 

On pages 36 to 37 we have described how the teacher can judge whether pet 
aims of his work are being achieved from studying at termly intervals (or at E 
periods of time) the values of W — H for each of his pupils. In addition to У ui 
is mentioned there, it might be added that improvement in posture may bring 2 is 
an increase in height and so increase the height index as time goes on. In particu = 
the teacher might be able, from his study of W — H, to pick out in good time iho 
pupils who are outgrowing their strength, so that the Head of the School can шл al 
the necessary allowances to eliminate undue strain in school work at such a critic 
time. 

In the description of the physique index, 1GW — Н), pages 37 to 39, stress б 
laid on the value of such an index in assessing the state of nutrition. But the phys!d Е 
index might have a value of its own to the teacher of physical education ; for ET 
it might help him to assess how his work is progressing. The values for this Ini ii 
have been calculated only for weight indices between 85 and 105, page 80, БЕ ub 
easy to compute them for other values, especially when the value of W — H is kno 
For then it is necessary only to add together W and half of W — H since 


Physical development, and the 
St In their Physical education. 
ysical Education » by Sutcliffe and Canham, 


indices can be used to maintain and stimulate intere 


1 See “ Experiments on Homework and Ph 
pages 104-50. 


CHAPTER VI 


THE MEDICAL CATEGORIES OF LINCOLN 
SCHOOLCHILDREN 


INCOLN schoolchildren, like those of other areas, are examined by the school 

medical officer on three occasions during their school life. At these examinations 
details of the age, height, weight, medical grade and other medical information are 
entered on the pupils’ school medical record cards. 

It was decided to inspect the record cards of about three thousand cases to 
ascertain what the róle of height and weight indices might have been had they been , 
known at the time of the medical examinations. i ; 

The cards chosen covered a period of about nine years and most of them had 
three sets of entries for each child. The ages of the children varied from five to 
Sixteen years of age. It will be clearly understood that these record cards had been 
completed before our investigation on height and weight was commenced. 

Five medical officers had taken part in the examinations, so that even though 
each grading was the subjective opinion of only one officer, the gradings as a whole 
may be said to be fairly representative of the standards of many school medical officers. 

From the information given on these school medical cards a list was made showing 
the height and weight indices as well as the medical categories for each of the three 
thousand cases. 

The aim of this part of the investigation was to find a method of putting the 
boys and girls into their “ correct ” medical grades simply by considering their height 
and weight indices (H and W) either separately or combined into a formula. 

At the outset of this investigation it was realized that such a method of grading 
would not be a hundred per cent accurate. There is, however, a statistical procedure 
of finding that particular combination of H and W which will give the highest degree 
of accuracy in grading and such a procedure showed that this combination * was 
5W — H. This can be explained as follows: suppose a list is compiled showing 
for each pupil the number which is obtained when the weight index is multiplied by 
five and the height index is then subtracted from it. The majority of cases on the 
list with a low number would be Grade C pupils; the majority of pupils with a high 
number would be Grade A pupils. The list so compiled would be better for grading 
the pupils than any other list which could be compiled by using any other combination 
of W and H. 

It will be seen that the weight index has five times the effect of the height index. 
Thus it is not surprising that a further statistical analysis showed that JV by itself 
was nearly as good as 5W — Н. Hence if a list had been compiled showing only 
the value of the weight index for each pupil, this list would be almost as good as the 
former one for grading the pupils. 

In the analysis which showed that 5W — H was the “ best " combination every 


* We are much indebted to Dr. E. G. M. Cummings, Deputy School Medical Officer for Lincoln 
for all her help and co-operation during our investigation. 

* The correlation between medical categories and weight was 0:516, and between medical 
categories and height was 0-336. These values, taken in conjunction with a correlation of 0:75 
between height and weight, give 5:2 to 1 as the ratio between the best weights for weight and height 
respectively in the regression equation. The multiple correlation resulting from these best weights 
is very little better than the 0-516 given by the weight alone. 
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one of the three thousand cases was included, the very heavy ones, the ones of average 
weight and the very light ones, etc. It was next decided to consider separately those 
pupils who were of average weight, or thereabouts, for it was believed that the height 
of such pupils might be of greater importance than it was for the heavy or light weights. 
For example, a boy of slightly less than average weight who was, nevertheless, very 
tall indeed for his age, might well be a Grade C pupil. 
. The difficulty in doing this was to fix the limits of lightness and heaviness, that 
is, ought we to consider only those cases with indices between 90 and 100 or those 
with indices between 80 and 110, and so on. To determine this we examined indi- 
vidually the particulars of about one thousand cases, selected at random. A large 
scatter diagram was made by plotting the weight index of each case against his height 
index, so giving about a thousand points on a large sheet of graph paper. These 
were summarized numerically as shown in Fig. I which is explained as follows. 
The sixth horizontal square from the left on the top line of Fig. I is taken as 
the pattern for the rest. It will be seen that the vertical sides of this square are lines 
drawn from the weight indices of 115 and 124, whilst the horizontal sides are lines. 
from the height indices of 125 to 135. The three numbers in the square have been 
printed differently to show to which medical grade they refer. Thus, the information 
in this square shows that on the original scatter diagram there were 9 cases graded A 
whose weight indices were between 115 and 124 and whose height indices were between 
125 and 135; and that there were also 9 graded B and 1 graded C with similar weight 
and height indices. ram RE 
A combined “ picture” was thereby obtained which showed the distribution of 
the weight indices, height indices, and medical categories of the thousand cases. 
This picture showed very clearly that many Grade C pupils had a weight index 
of less than 74, whilst very few Grade C pupils had a weight index greater than 125. 
For these pupils the weight indices had had a predominating influence. It was, 
however, necessary to find the limits to this predominating effect of the weight index. 
A trial-and-error process was used to find where these limits were; it was decided 
to fix the lower limit at 85 since about one in every two Grade C pupils had a weight 
index of less than 85; the upper limit was fixed at 105 since only one in twenty-five 
of the pupils with a weight index of 105 had been graded C. The thousand cases 
were accordingly divided into the following three sections : 


Section I, with a weight index of less than 85 
Section II, with a weight index of 85 to 104 inclusive 
Section ІШ, with a weight index of 105 or more. 


A further examination showed that Section I could, with advantage, be subdivided 
at 80. Hence the numbers of cases with a weight index of 80 to 84 are indicated in 
the brackets; they are also included in the totals in the squares. 

Section II consisted of cases whose weight index was neither low nor high. А 
statistical analysis was made to find the formula or physique index which would 
give the best indication of malnutrition. The best such formula! was 3W — H), 
that is, cases with a low value for this physique index were more likely to be graded 
C than those with a high value. 1 

Once again, it was necessary to fix the value which would, with advantage, 
separate the pupils into two groups—those whose physique index was low enough 
to indicate probable malnutrition and those with a high one. A trial-and-error 

* This formula gives the same discrimination as w/h (page 37). The index w/h has been 
suggested for use in diagnosing malnutrition by many writers. Our investigation shows agreement 
Ms ed provided it is used for pupils of * average weight”, i.e. weight indices ranging from 

о . 
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process showed that the best division was at a physique index of 95. Line ἘΣ 

drawn on Fig. I to separate the data so that those with a physique index of less Күр 

95 are represented on the left of EF and those with опе greater are on the rig 

the line. — H) 
A table has been compiled to enable the reader to find the value of 43W 

for any pupil whose weight index lies between 85 and 105 (see page 80). e 
The next process was to count the numbers of cases according to their gr 

in each section and to classify them as shown in Table XVI. 


TABLE XVI 
MEDICAL GRADINGS AND INDICES 
Medical Grade Tou 
Е Weight Physique ota 
SO Indices Indices i = σ 
79 
I = 52 
I @ Under 80 0 27 κα»... 
74 
(6) 80-84 - 0 47 27 
59 
п @ 85-104 Under 95 19 187 53 E 
58 
(5) 85-104 95 or over 43 193 22 Πες’. 
FIRE 51 
ш 105 ог тоге — 145 193 13 ç 


The results of this classification may be given approximately thus : 


Section І. (а) Pupils with a weight index of less than 80: 
(i) two out of three had been graded C. 
(ii) one out of three had been graded B. 
(b) Pupils with a weight index of 80 to 84: 
(i) three in eight had been graded C. : 
Section II. (N.B.—AllSection т pupils have weight indices between 85and 109) 
(a) Of the pupils with a physique index of less than 95 
(ü) one out of every four had been graded C. 
(ii) only seven out of a hundred had been graded A. 
(6) of the pupils with a physique index greater than 95 
(i) only one out of twelve had been graded C, 
(ii) one in six had been graded A, 
(11) seven out of ten had been graded B. 
Section III. Pupils with a weight index of 105 or more: 
(i) only four out of one hundred had been graded с, 
Gi) two out of seven had been graded A, 
Gii) one out of two had been graded B. қ 
The table and the summary indicate one important róle which the indices might 
have in the medical grading for nutrition and it has been discussed fully on pages 41 1 
A calculation was made to show how reliable the weight indices are in this 
important task of assessing the state of nutrition of a pupil. The data given 1n 
Fig. I was analysed to find by how many points the weight index would have t0 
be reduced in order to double the chance of it indicating Grade C. For example, 
a count of the pupils with weight indices between 105 and 114 showed there were 
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204 of them, 9 of whom were in Grade C; whereas the number of pupils with indices 
between 95 and 104, was 256, of whom 23 were in Grade C. This information and 
its applications are more easily pictured as follows: 


Ch: 
Weight Total No. in ics 
Index No. Grade C 
Actual Approximate 
105-114 204 9 9 in 204 1 in 22 (204 — 9) 
95-104 256 23 23 in 256 1 in 11 (256 — 23) 


Thus a pupil whose weight index is between 95 and 104 has double the chance of 
being graded C than has a pupil whose weight indices are between 105 and 114. 

A graphical process was used to find the corresponding decrease for pupils with 
other weight indices; the results are given below. In the first column are given the 
ranges of weight indices. Opposite each is given the decrease in the index which 
would have doubled the pupils chances of being graded C. For example, opposite 
“ 89-85 ” is given the figure 7. Hence suppose that a boy has a weight index of 85; 
if his weight index had been 7 points less, that is, if it had been 78, then the chances 
of him being graded C would have been doubled. 


DECREASE TO DOUBLE THE 


WEIGHT INDEX CHANCE OF BEING GRADED C 


89-85 . 7 
94-90 . 8 
99-95 . 9 
114-100. 10 
11 


115 or more . 


The results obtained emphasize the importance of the weight index in assisting 
to indicate when a pupil should be given a low grading. It also shows that, in the 
case of a pupil whose index has fallen, a decrease of from 7 to 11 points doubles 
his chances of being graded C simply on the grounds of his lower index. But from 
the fact that the index has fallen, there is an added likelihood that he might now have 
a low grading since he has not maintained his own earlier standard of weight. For 
example, a pupil whose index falls from 100 to 80 is more likely to have become grade 
C than one who has maintained a steady index of 80, since the latter pupil is more 
likely to be of a small natural type. 

One other aspect, therefore, remained to be investigated ; that is the relation 
between changes in the weight index and changes in the grading. 

To determine this, the old and the new grades of 423 pupils were inspected and 
the pupils whose gradings in a subsequent examination were different from those in 
the former one were counted. The corresponding changes in weight indices were 
also analysed. 

The numbers who had changed grades were classified as follows : 


Change from B to C = 28 
Change from C to B = 29 
Change from A to B = 14 
Change from B to A = 19 
Change from A to C = Nil 
Change from C to A = Nil 


It is interesting to note that the numbers down-graded were nearly the same as 
those up-graded. 


ІСІ 
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The 28 cases down-graded from B to C may be classified as follows according to 
the manner in which the former and subsequent weight indices differed : 


(a) 18 down-graded pupils, each of whom had a subsequent weight index of р 
than 100. On an average this weight index was 10 points less than 
former weight index, the decreases ranging from 4 to 19 points. ie 

(b) 4 down-graded pupils, each of whom had a former weight index of 72 or less, 
but whose weight index had subsequently increased. "E 

(c) 3 down-graded pupils for each of whom the subsequent weight uu i 
only a few points greater than the former weight index, but the subseq 
height index was 12 to 20 points greater than the former. | m. 

(4) 2 down-graded pupils, each of whom had a subsequent weight ias g μος, 
than 100, but whose subsequent index was, nevertheless, much less 
the former index (one was 14 points and the other 19 points less). eaten 

(e) 1 down-graded pupil only whose subsequent index was unaccountably gr 
‘than his former one. 


Another survey of the 28 cases showed that the majority of them had a subse 
quent weight index which was 12 or more points less than the height pex ΚΠ 

An inspection of the pupils whose gradings had changed from C to B gave 
which were in keeping with those outlined above. hanges 

A further examination of the data of the 423 pupils suggested that the chil dren 
in the indices would direct special attention to about fifteen per cent of the ¢ dicates 
which would include practically all those downgraded from B to C. This oe uen 
very clearly the advantages of using indices and previous gradings in any su B d ical 
medical examination and in picking out pupils who ought to be subjected toam 
examination in the interval between two normal routine inspections. 


CHAPTER VII 


THE PHYSIQUE OF SECONDARY SCHOOL PUPILS— 
A COMPARISON 


n an example of the uses of the indices it was decided to compare the heights 
and weights of pupils attending secondary modern schools, and those attending 
grammar schools and those of some 197 cadets of the Royal Naval College, Dart- 
mouth! with those of the large representative sample of children mentioned in 
Chapter I. г 

The height and weight indices of a number of these boys and girls were obtained 
and their averages or means were then calculated. according to each type of school. 

These means are given in columns IV and V of Table XVII. The difference 
between each of these means and the mean of the representative English children, 


| (100), is given in columns VI and УП. 


The next process was to find if these differences were statistically significant and 
were not due to chance (page 45). The standard error was calculated for each type 
of pupil. For example, since there were 1,440 secondary modern school boys, the 
standard error of their results will be 

15 


Vv 1440 
Twice the standard error, which indicates whether the result is significant or not, was 


then entered in column VIII for each type of school. 
Hence, Table XVII gives the numerical results of the investigation. 


Standard error = = 0:392 


TABLE XVII 
HEIGHT AND WEIGHT INDICES 
Means of Difference of 
Type of Twice the 
Sex Number Secondary " E Bien pn М0) Standard 
School Height Weight: a] Ετος 
Indices Indices Height Weight 
I u ІШ IV У УТ УП УШ 
Boys 1440 | Modern 991 99:3 09 | от 0-78 
632 Grammar 103-3 103-2 3-3 3-2 1:18 
197 R.N.C. 106:2 106:5 62 65 2:80 
Girls 1,654 Modern 989 99-4 11 0-6 0-74 
690 Grammar 1042 103:6 42 3:6 114 
| | 


It is seen that the results are all “ statistically significant” with the exception 
of those relating to the weights of the secondary modern schools, boys and girls, 
whose weights, in view of the low probable error, must be regarded, therefore, as 

? We are much indebted to the Head Master, J. W. Stork, Esq., C.B.E., M.A., for the 


measurements. 
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differing but little from the average weights of all the boys and girls in England of 
similar ages.. With this proviso it is clear that: 


(а) Cadets: at R.N.C. are much taller and heavier than average boys, 4 

(Б) Boys at grammar schools are taller and heavier than average secondary 
modern school boys, dary 

(c) Girls at grammar schools are taller and heavier than average secon 
modern school girls. 


The causes of the superiority of the cadets over the other schoolboys ae 
far to seek. On entry they are selected by a strict medical examination. get 
physically fit boys are accepted. In college they are carefully trained and d fed 
well-organized life of work, play and sleep; they are well housed, clothed η o 
and most of them probably have been so treated all their lives, coming as t ЖОНЕ, 
mainly from a higher social class than boys from the other two types ОЁ 5С “a =; 
The effect of heredity on their physique is also generally advantageous, more en 
whilst they are at the College much time is spent on their physical жере и 
games and in the gymnasium, and much of their time is also spent in the ope 
Some or all of these factors are responsible for their splendid physique. odern 

It is clearly necessary to try to improve the physique of the secondary i far 
school boy and girl until it is equal to that of the grammar school pupil. h the 
as the school can exert any effect it must work towards this end mainly throng ies) 
school meals service, the school medical service (with improved remedial fact 
and by an improvement in the facilities for physical education. 


J e UP 
* This is not a surprising result since boys and girls attending this type of school mak 
approximately five-sixths of the total school population for the ages 12 to 15 years. 


APPENDIX 
THE PARENT AND HIS CHILDREN’S HEIGHTS AND WEIGHTS 


р SINCE many parents are greatly interested in the growth of their children it was felt that 

a few suggestions might be of use to them; these suggestions are concerned mainly with 

the method of using the Record Sheets given at the end of the book. 
Heights and weights are sometimes given on the boy's or girl's terminal School Report 
Form | when parents have to measure them they should follow the instructions given on 
page 4. 3 
The first thing to do is to find the height index and the weight index and the method 
of doing this is described on page 30. From these two figures many interesting inferences 
can be made. 

` i The main point of interest is probably whether the child is growing normally, and the 
parent is referred to the section in which the actual increase in growth is compared with 
the expected increase (pages 34-35). The rule given for finding it will be found quite easy 
to apply. 

It is also simple to check whether the child is growing fatter or thinner for his height. 
This is done by subtracting the height index from the weight index (W — H) and comparing 
the result from time to time ; mention of this method appears on page 36 and provision for 
recording the value of W — H is given on the Record Sheet. 

It might perhaps be mentioned that some children are “ naturally ” of a small type, 
whereas others are “ naturally ? of a heavy type. When weight and height indices are 
almost the same numerically the child’s weight is in conformity with his height (page 35), 
whether weight and height are both small or both great. 

It is interesting to compare the child with those of other English children of the same 
age and sex, for most parents like to know how their child stands when matched against 
100 other representative children of the same age and sex. And it will interest them to 
try and find the reason for any differences from the average; for example, the difference 
may be due to heredity on either parent’s side. The method of finding this “standing ” is 
given on page 31. 2 d 

Parents with more than one child will probably wish to compare the “ standing ” of 
all their children and, once more, they will have an interesting problem if there is a wide 
difference between the standing of them. 

We have no wish to foster a morbid interest in the child’s state of nutrition, for this 
state should be assessed by a qualified medical man. The parents, however, can keep 
a look-out for what are termed “appreciable changes ” (pages 43-44) particularly when 
they know the child’s medical category (page 39). In particular they should notice whe. і 
the height index increases rapidly whereas the weight index remains constant, for then the 
child is “ outgrowing his strength ". Interpretations of other appreciable changes are given 
on page 44, but it must be emphasized that seasonal variations can cause changes in the 
weight index and that some children begin to spurt in height and weight (pages 12-15) at 
ages different from the average. Some changes in the indices will appear when this is 
happening and they have no “ medical significance ”. 

The changes can, perhaps, be most clearly pictured by keeping graphs showing the 
height index plotted against age and the weight index also plotted against age. If both 
graphs are drawn on the same sheet the changes in the two indices can be compared readily, 
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lo 2 
123 122 17115 115 | 115 aus i34 | 113 112 112 Jie me me 111 111 131 | 110 110 110 | 64-2 
10 4 | 125 124 123 120 120 120 327 119 117 | 316 115 115 | 215 115 325 | 334 me 114 | 115 128 118 | 115 222 218 | 6802 
-20 6 |146 125 124 | 128 122 121 119 119 118 | 118 118 117 | 227 117 224) 116 116 116] 115 125 135 | 114 114 134 | 66-1 
lo 8 7 117 117] 116 11 
2 21 120 | 120 129 119 | 118 226 118 117 117 11 6 116 116 | 215 115 115 | 67-0 
10 10 155 125155 | 186 154 154 135 156 120 | 120 191 120 | 120 120 119 | 219 119 118 | 128 118 117 | 117 117 117 | 67-9 
Ὁ 12 |131 120 129 | 128 127 126 | 125 184 122 | 123 122 122 351 131 120 | 120 120 120) 119 119 119 | 118 118 118 | 688 
її o |122 155 120 | 129 128 127 | 126 126 125 | 124 124 123 [223 123 122 | Jee 122 121| 121 121 120 | 120 120 120 | 69.7 
1 2 2 2 2 
124 1: 20 129 | 129 127 126 126 126 125 | 125 125 124 | 124 185 123| 122 122 122 | 122 121 12 E 
ΤΙ t 185 124 123 150 in 150 129 129 | 128 127 127 125 125 124 | 124 124 124 | 122 122 dis E 
16 238 | 123 134 125 | 222 121 120 | 129 129 129 127 126 126) 126 126 125 | 125 125 124 78.8 
11 в 20 12 9 12 
5 | 124 122 132 | 131 120 130 129 129 128| 128 128 128 
2149 195 125 | 124 134 125 | 183 122 121 320 130 129| 129 129 129 ре ОО 
12 325 335 | 194 154 128 | 1 122 132 131| 151 121 121 | 120 120 130 75.2 
Zaa EM EE T ses et тзв ізг зе | ігі ізі 21 
12 2 125| 156 135 124| 124 124 134 | 122 133 132 | 77.0 
155 154 | 77.9 


HEIGHT INDICES—GIRLS ` 


5 YEARS 


6 YEARS 


0 4 516 7 8 


734 4555: 


6717. δ 


108 106 
110 108 
112 110 
113 112 


115 114 
117 116 
119 118 
121 120 


123 122 
125 124 
127 126 
129 127 


133 131 130 
135 133 131 

135 133 
135 


* WEIGHT INDICES—GIRLS 


69 


> satis 5 YEARS MO 6 YEARS 
. |Б. -— NTHS 
Ξ т 5 4 5] 6 το οποιο ADU SNS O 
| 2b | 65 65 
EMIT 2 67 6 
6 65| 65 
k | 68 68 67| 66 65 65 з 
2 4 
70 69 68| 67 66 66 | 6 
5 65 
і 72 71 70| 69 68 67| 67 66 65 
% 74 73 72| 71 70 69 | 68 67 66| 65 65 
k 76 25 та| 73 та ті| 70 69 68] 67 66 65) 65 65 E 
і 18 21 76| 75 та 73| 72 ті 70| 69 68 67| 67 66 65| 65 65 
7 78] τὸ 1 a| τᾶ те ті| то то 69] 69 68 67 |,61 66 65| 65 
7 
sil ος во 79) 78 ΤΙ 76 το та το] 72 m Τι] 70 69 69) 68 67 66 | 66 65 65| 65 65 18.9 
5 ы в1| 80 79 78| 77 76 78| 74 75-78) 72 71 το] 69 69 68| 68. 67 67) 68 66 65] 16.1 
8 
| 95 84 80] ві во 80) 79 τα τε] τὸ 15 Τὰ] 72 73 12| 72 10 69 69 68 58| 67 67 66 | 16.3 
i & вау 81 80 601 50: 79 178) MZ τὸ ἴθ. 18} LES ата 72 71| ті 70 70| 69 69 68 | 16.5 
9 
Wales: ea Pan BE ws ві το] 78 78 77| 76 75 75) 74 15 72| те ті ті| 70 70 70 | 167 
=a El Ὁ to 65 He treo 18 14 | τὸ za 13| 78 72 73. | 2720 
ο 
і m 91 90) 89 87 86| 55 84 5ο] es ві 80| 79 79 78| 77 76 75| 75 75 74| 7% 15 72 | 17.2 
EET 93 91| 90 89 88| 87 86 85| 84 82 82| ві 80 79| 79 78 77 7 76 75| 74 74 73 | 17.4 
1 
3 96 эв 95| за зі 90| вә 88 ae| 85 en 64| 85 8% N E CO μὴ A ЧЄ 11 us 177 
^ Е-Е! 99 96 95| 94 92 92 90 89 88| 87 86 85| 94 94 82| ez ві 80| 79 79 78| 77 77 76 | 11.9 
2 12 = 
AAA s as 84| es 82 81 | ві BC тэ 78 78 77 | 18.1 
È | 101 100 98| 97 38 5 Ei EJ 90) 90 вә eaj 97 88 85 | 95 Si sa| ez ва 81| во 80 79 | 18-2 
2 13 
103 102 100] 99 98 96| 98 94 93| 92 91 90 89 eg 87| 86 88 ег) 84 8: 82 82 81 80| 18.6 
$ | 105 103 102 | 101 100 28 Hi $6 95| 94 93 92| 91 90 89 | ea вт 86| 85 84 84| 82 8° 81 | 18:8 
зо 
107 105 104 | 105 1. Del es 94 93| 98 91 90) 90 ss 58| вт 86 85| es 84 82 | 19:0 
P + | 109 107 106 105 108 102 101 98 98] 97 96 95| 94 93 98 gı 90 se | 88 68 87| 86 95 85 | 19.5 
з 1 -i 
110 109 тов | 107 105 104 | 103 101 100 | 99 98 57 281795154793 19% 91) 307 89. вв ΘΙ ο) 86 | 19-5 
Lo | 222 110 109| 108 107 1% 10% los 108 | 200 99 98| 97 96 34] $a 95 95] 91 90 89| 88 8 97 19-7 
2 
?, | 114 112 1 2 
тт | 130 109 108 | 106 105 103 | 102 101 100 99 we 97| 95 94 93| 98 91 91) 20 89 вв | 20-0 
$ | 116 114 113| 111 110 1% 308 107 105 | 104 102 101100 99 ὃν 9) 96 95| 94 93 92) 91 90 89) 20:2 
з з 
тїз 116 114| 113 112 110 | 109 108 107 | 105 108 765 | 102 101 100/ 99 91 96| 95 35 38 93 92 91| 20-4 
$ | Teo 228 14| 115 114 115 | 111 110 108 | 107 106 308 104 103 101,100 99 98| 97 % 95| за 92 92 | 206 
8474 
121 119 118 © 114 | 122 112 110 | 108 107 106 | 105 104 103 | 101 100 99| 98 97 96| 35 95 94 | 20:8 
+ | 225 121 120| no iis 114 115 114 122 | 110 109 108 | 107 104 los | 103 102 101 | 100 99 98) 97 96 96 | 21-2 
з 5 т 
125 123 108 | 121 119 118 | 116 215 112 | 112 111 30| 108 107 106 | 105 104 102 | 101 100 99| 98 97 97| 21.2 
$ | 127 125 124 | 122 "uM 120 118 117 115 | 114 118 111110 109 108 | 107 105 104 | 10% 102 101 | 100 99 98 | 21-5 
2 
6, | 129 127 126 са 103 102 | 101 100 100 | 21,7 
тав 125 122 |120 119 117 | 116 114 113) 115 111 109 | 108 107 106 | 104 10% 
з k | 181 229 156| 159 125 124 | 122 121 119 | 118 116 115 | 114 1$ 111 | 110 108 107 | 106 105 104 103 102 101 | 22-0 
2 193 151 129 | 188 127 Jee | 124 122 121 | 120 118 117 | 115 114 112 112 110 109 | 108 107 
3 35 138 131 | 120 129 128 | 126 125 122 | 121 119 118 | 117 115 114 | 113 112 111 | 109 108 
Er 134 155 | 121 120 129 | 127 126 124 | 122 121 120) 119 118 116 | 114 123 112 | 111 109 
5 198 199 | 15} 152 121 | 129 128 126 | 125 123 128 | 120 119 117 | 116 115 114 | 122 111 
% 125 |125 124 122 | 151 120 128 | 127 126 124 | 182 120 118 |117 116 115 | 114-112 
155 124 |152 131 129 | 328 126 125 155 122 120 | 119 118 117 | 115 114 
8 
30 125 |124 152 131 | 190 128 127 | 125 124 і22 | 121 119 118 | 117 116 
паис ВО 19$ 134 103 | 101 120 129 | 127 126 124 125 121 120 | 118 117 
De в | 
Ξε] 125 121 150] 129 128 126 | 124 122 121 | 120 119 
i 125 155 19$ 185 151 | 130 129 127 | 126 124 122 121 120 
SU sp 188 | 122 131 129 | 127 126 124 | 122 122 
% 185 133 | 134 158 131 129 127 126 | 124 123 
9 15 128 134 122 | lel 189 127 | 126 125 155 122 120 119 | 25.0 
+ 185 1% | 132 150 129 127 126 125 | 124 122 120 | 85.2 
Ег 
4 ο 135 | 124 132 120 | 129 128 127 126 124 122 | 254 
n 135 155 131 | 130 129 128 | 127 125 123 | 25.6 
DE 122 121 129 | 128 126 125 | 25.9 
š i 124 183 131| 129 127 126 | 26-1 
Ag 135 134 122 | 120 129 128 | 26-3 
БЖ 155 183| 181 190 129 | 26.5 
4: 5 135 | 132 122 121 | 26-8 
+ 25 133 132 27-0 
& 4 | 155 154 | 27.2 
% 135 | 27.4 


HEIGHT INDICES—GIRLS 


7 YEARS Ж 8 YEARS 
MONTHS SS ο. 8 
олана аиб Өт ТӨЛҮ 01 ЕС 6 7 
3 5 65 
5 к 67 65 65 
69 67 66 
$ | 70 69 68 
Ç i 72 71 70 
з т | 74 τὰ τε 
Ë & 76 75 74 55 
78 77 75 
2 79 78 77 66 65 
3 8 81 80 79 67 66 65| 65 
+ 83 82 81 69 68 67| 66 65 65 
" $ |.85 84 83 71 70 69| 68 67 66 | 65 9% 
% | 86 es ва 72 71 πο] 69 68 67| 66 
7 66 
7 B 74 73 72| 71 70 69| 68 6 
BE ТЕП АЕ E 
91 90 77 76 75 
£ % E 92 79 78 77| 76 75 74| 73 72 71 
72 
3 10 96 95 93 81 80 79| 78 77 75| 74 73 
% 97 96 95 83 81 80| 79 78 77| 76 ER 
$ | 99 98 97 85 83 82| 81 во 79| 78 т 
% |101100 99 86 85 84| 83 82 81| 80 
9 
5 її 103 102 101 88 87 86| ва өз 82| ві во 7 
+, | 105 104 102 89 88 87| 86 85 84| 82 82 81 
Ë | 106 105 104 95 | 91 90 89| 88 87 86 
$ |108 107 106 | 104 103 102 |101 99 98] 97 96 94| 93 92 91| δὲ 88 87 
4 ο 110 109 108 | 106 105 103 [102 101 100 | 98 97 96] 95 93 92] 91 90 вә 
+, | 112 111 110 | 108 107 105 | 1ος 103 102 | 100 99 98] 96 95 93 92 91 
è | 114 112 111 | 110 109 107 | tog 104 103 | 102 101 99 
3 | 215 114 113 | 111 110 109 |195 106 105 | 104 103 101 
E 1 117 116 115 | 115 122 110 | 110 109 107 
+ | 119 118 117 | 116 114 115 1220 111 109 
À | 121 120 118 | 117 116 115 |112 11 110 
š 222 190 | 119 118 117 | 115 114 112 
ΠΡ 124 123 122 | 120 119 118 | 117 116 124 
+, | 126 125 124 | 122 121 119 |117 118 116 
| 128 127 125 | 124 120 122 |128 120 118 
3 | 120 129 127 | 125 124 193 |121 121 119 
س‎ 2 | 
ΚΟ 153 120 129 | 127 126 125 | 124 123 121 
+, | 184 122 121 | 129 128 127 |224 125 123 
$ | 155 134 122 | 131 180 19} 128 127 125 
š 195 134 | 122 132 121 | 150 128 126 
4 4 125 | 134 133 122 [131 130 125 
3 185 155 124 |133 132 129 
+ 125 |124 133 121 
i 185 134 133 
4 δ 135 134 
% 125 
% 
4 6 
% 
1 
4 7 
^ 
o 
ΠΠ 
+ 
(AA 


WEIGHT INDICES—GIRLS 


| ONT Т. YEARS E 
Scene Ж 8 YEARS 
= ПЕН ЕД ER БЕН ШЕТІМЕН ONL ON axa: 
16-1 
16.3 
16-5 
65 65 65 B ee 
і 17.0 
66 66 56 | 65 65 65 | 65 65 Р HEZ 
63 67 67| 67 67 66 | 66 66 65| 65 65 65 | 17-4 
69 68 6s | 68 68 68 68 67 67| 66 66 86 
то 69 69 | 69 69 68 | 68 68 68 | 67 67 67 
71 то то | то то 69 | 69 69 69| 69 68 68 1 
72 ті ті | 71 71 70 | το 70 | 70 69 69 5 
тз το те | та 72 ті | 72 72 11| 72 70 70 18-6 
12 94 13| τὸ 13 7284 78 18 72) Τὶ ті m 18.8 
75 75 πὸ] 74 14 то | 13 15 75| 72 72 ΤΕ 19.0 
15 те 176 |.78 78 14 | те 74 TA| 15 τὸ 75 19.2 
το 77.17 | 76 те 75| 75 75 76| 74 74 Τά | 19.5 
78 тота | vt 77 ят | 77 76 76 | 76 75 15] 19.7 
so во το | 79 18 тв 78 77 71| 77 16 18 20-0 
50 δι во: [вол 79 794119. 78 δι ragen ΠΣ 20-2 
ss δὲ δι | бі sr 60 | 80 79 78| 18 78 78 20-4 
84 84 83 | 82 82 81| 81 80 79| 79 79 79 20-6 
өз 85 ва | 83 85 өв | вв 81 во во во во | 20.8 
99 δ 85 | 84 84 83 | 83 ВЕ ВІ) 81 81 80 | 21-1 
48 вт 86 | 85 es 84 | 64 82 82| 82 81 81 | 21-3 
88 88 вт | вт 86 85 | 85 84 88| вз 82 88 | 21-5 
3 6 — = fe rl 
99 99 sa | 97 96 95| 94 94 98| 92 91 911 90 89 ss | вв 87 86 | 86 85 84| 84 83 83 | 21.7 
БЕЛЕ 100 99 | 44 9: 395] δὲ 35 94| 94 98 92| 91 90 89 98 88 87 | вт 86 85| 85 84 84 | 22-0 
3 — jet т UN k. 3 | - 
102 101 100 | 99 в | 97 96 95 эв әв 91 | 90 89 88 | вв 87 86 | 86 85 85 | 22.2 
108 105 102 | 191 100 99| 38 97 97 38 95 зе | 91 90 вә | вә 88 вт) er 86 86 | 22.4 | 
3 = 
8, |105 104 1 
оз! [тоа τοι 101 [10099 98 | 97 96 98) 95: 38 эз | за οι 90 | 90 89 98| 88 87 86 22-6 
k | 108 105 102 [104 105 1011101100 99 | 98 97 97| 96 95 94 38 92 91| 91 90 89| 89 88 87 | 22.8 
ὃ 9 
107 107 106 | 10! оз |108 101 100 | 99 99 98] 97 96 98 35 94 93 | 92 91 90| 90 89 88 | 22.1 
# |109 108 107 106 105 104 103 103 102 |101 100 99) 98 37 96| 96 95 94 | 92 92 91) 91 90 89 | 25.5 
3 10 —— 
110 110 109 [тов 107 106 | 105 104 103 | 102 101 100 зә эв зт | 97 96 95 | 94 93 98) 98 91 91 | 23-6 
k [1 119 200 | tos 109 105 | 196 105 105 | 104 103 102 | 101 100 911 33 97 96 | 95 94 95) 95 92 98 | 20-8 
$n sal 
115 112 111 |110 109 108 | 107 106 106 |105 104 103 | 102 101 100 | 99 98 97| 96 95 94| 94 92 93 24-0 
114 113 112 |112 13 110 | 109 108 107 | 106 105 104 | 103 102 101 100 99 98 | 97 96 95 95 94 94 | 24.5 
3 12 
115 115 224 |112 112 111 | 110 109 108 | 108 106 105 тоа 105 102 |101 100 99 | 98 97 97 96 95 95 | 24.5 
117 116 118 |114 113 112 | 111 110 109 | 109 108 107 106 105 103 |102 101 100 | 99 98 98 97 96 96 | 24.7 
3 13 
Tie 118 117 |116 115 114 | 113 112 111 | 110 10? 108 | 107 106 104 |104 105 102 101100 99| 98 97 96 25.0 
119 119 318 | 117 116 1156 | 114 113 112 | 111 110 109 | 108 107 106 |105 104 105 | 105 101 100| 99 98 97 25.2 
зо | 
121 ABO 119 [me 117 116 | 115 114 118 [112 11i 32] 119 108 107 | 106 105 104 |102 102 101 | 100 99 98 | 25.4 
à 225 120 119 (229 119 117 | 116 115 214 | 215 145 102/10 109 108 |107 106 105 | 104 108 102 101 100 99 | 25.6 
124 123 1; 2 та 117 116 | 125 114 112 | 115 110 109 |108 107 106 | 105 104 103 | 102 101 100 | 25.9 
E 156 151 185 |122 180 129 | lis 118 217 | 116 128 114 | 113 101 298 |309 108 107 |106 105 104 | 105 102 101 86,1 
a 2210. > А. وای‎ 
2 126 20 119 118 117 116 115 114 113 111 |110 109 108 | 107 106 105 104 103 102 26-3 
à | 128 127 126 185 124 155 153 119 119 |118 117 116 | 116 114 115 [131 110 109 |108 107 106 | 105 104 103 | 26.5 
aya з |112 112 111 109 108 107 | 106 105 104 | 26.8 
150 129 127 [126 126 124 | 125 122 121 [180 119 118 | 127 116 1l z 
$ |120 159 127 (138 126 125 | 184 123 122 |121 329 119 | 118 117 115 |114 113 112 |110 109 208 107 106 108 | 27:0 
4. 121 120 | 119 118 116 115 114 113 |111 110 109 | 109 107 106 | 27.8 
158 121 150 |129 128 127 | 126 124 123 | 122 109 108 107 | 27-4 
133 122 191 |130 129 128 | 127 126 125 |123 122 120 | 150 119 117 [116 116 114 218 111110 09 108 107 | 27r4 | 
‹ ρα | зва 120 118 |217 116 125 [13 122 111 110 109 108 | 27-7 
& | aes τας ase |18: 120 129 |128 227 185 |326 Yo 6 128 | 18 115 112 | 111 110 109 | 27-9 
і 126 184 |235 122 120 | 189 120 226 |126 125 124 | 123 121 119 [118 1j 116 |1 112 | 111 
4 27 186 126 | 124 122 121 [120 118 127 [118 114 112 | 112 111 110 | 28.1 
5 124 150 122 | 121 199 128 |} % 
| і 185 |125 124 123 | 188 151 120 127 188 126 | 125 184 122 | 121 119 118 117 115 114 |112 112 111 | 28.3 
Sra 155 194 | 159 122 131 | 120 3$ 127| 126 125 125 |128 120 319 |118 116 115 114 113 112 | 28:5 
|< e 155 194 195 |182 191 120 | 129 187 125 |124 122 121 | 120 118 117 | 116 215 244 | 29,0 
Но 355 |134 155 132] 151 129 127 |126 325 123 | 122 120 119 | 118 117 115 | 29.5 
14 20 126 154 | 125 122 pem 127 126 |184 122 121 | 120 119 117 | 29.9 
125 153 192 130 129 128 | 126 124 124 185 120 119 ο. 
125 154 |122 131 130 | 128 126 125 | 124 123 121 E Es 
155 125 132 | 130 128 127 125 124 123 | 21.2 
Ен ΙΗ 122 120 129 | 128 126 125 | 21.7 
B 154 132 151 | 130 128 127 32.2 
D 155 122 | 132 120 128 | 32.6 
ls : 156 | 154 132 150 | 33-1 
BE 134 122 | 33.5 
5 δ | 134 | 54-0 


~I 
N 


HEIGHT INDICES—GIRLS 


З 9 YEARS 10 years x 
ΜΟΙ MONTHS 5 9 10 Il | 
raa E SEA E парео то В ШЕР БЕСТЕ 3T 6-7 nes 
ЗУБА 116:0 
14 | 
10 EURO | 
X 70 69 68| 67 66 66] 65 65 Has 
E 71 70 70| 69 68 67| 66 66 | 
1 119.5 
11 65 65 12018 | 
+ 66 66 65| 65 121. 
% 68 67 66| 66 65 65 
2 69 68 68| 67 67 66| 65 65 65 5 22-0 
65 188" 
9 71 71 70| 69 68 68| 67 67 66| 65 66 10 
+ 75 18 n| πι so 68) δ) от δν 67 δὲ 67 E 
+ 74 73 13| 72 71 71| 69 69 69 б 69 68 | 1 
£ 75 75 74| 73 73 72| 71 70 19] A ЕЛІН 
— o 
87 86 85) 84 83 82| 61 во во 79 78 77| 77 76 75| 75 τα 73| 72 72 ті = 12 71 188.5 
89 88 87 86 85 84| es 82 81| 80 το 791 78 77 77| 76 75 75| 74 73 75 75 13 72 | 196: 
90 90 89| 88 87 86) 85 84 83| 82 81 80| 79 79 78| 77 77 76| 75: 74 74 75 75 74 
92 91 90 81 80 80| 79 78 77| 77 76 76 z m 
93 92 92| 91 09 es 8: 68 81) во 79 v9| 78 78 77|.76 76 qv | 287 
95 94 93| 92 91 90 84 83 83| 82 82 81| во 79 78 
97 96 95| 94 93 92 
98 97 96 


78 
85 84 EJ 83 83 82| 81 80 80| 79 7? 


86 86 85 82 81 81 


4 3 
4 
+ 
4 4 106 105 104 102 101. 
+, | 108 107 106 | 104 103 101 
$ | 110 108 107 | 106 105 104 
3 |111 110 109 | 107 106 106 98 97 96 
35° 
4 5 113 111 110 108 107 99 98 98| 97 96 95| 94 93 93 93 92 | 136.0 
i, | 124 113 112 | ni 110 109 102 | 101 100 100| 99 98 97| 95 95 94 25 94 94 15:6 
+ | 116 n5 114 |112 111 110 109 108 107 | 106 104 103 | 102 102 101 | 100 99 94| 99 92 96 
3 |218 116 115 | 114 113 112 111 109 108 | 107 105 104 103 102 | 101 100 99| 98 98 97 
| ft 
4 6 139 ne 117 [ns 114 113 | пг in 110 | 109 107 106 105 104 | 103 102 101 | 100 99 98 39 98 98 | 2%: 
i 121 120 118 |117 116 115 107 106 105 | 104 104 102 | 101 100 100 00 100 99 | 1%.0 
$ | 122 121 120 108 108 107 | 106 105 104 | 102 101 101 |1 
$ |124 123 122 110 109 108 | 107 107 105 | 104 102 103 
АҒУ: 126 124 123 | 122 111 110 110 | 10 8 107 | 105 104 104 3 
i, |128 126 125 | 125 113 112 112 ii 109 108 106 106 105 | 105 104 10 
$ | 130 127 126 | 125 124 123 115 114 115 | 112 111 109 | 108 107 107 
% |122 129 128 | 127 116 115 114 | 115 112 110 | 109 108 108 1430 
07 2. 
4 8 133 121 120 | 128 127 126 125 124 122 о | 109 108 1 245% 
+, | 134 124 121 |129 128 127 | 120 124 122 Banane er | 22011101103 120 109 | 143:5 
$ | 125 124 133 | 122 120 129 | 125 225 125, 120 119 119 | 118 117 115 | 112 115 112 | 111 111 Ὦ | 1⁄4 
ES 125 125 | 133 131 130 122 121 120] 119 118 117 | nis 114 114 | 112 112 2 145.0 
Fer 13 “6 
я a 155 133 122 122 122 122 | 121 120 118 | 116 116 115 | 114 D 24 1450 
і 125 124 123 | 122 121 120 | 118 117 117 
x 126 125 125 | 124 123 121 | 119 118 118 118 117 
128 127 126 | 125 125 122 | 120 120 119 | 118 
4 2% 129 128 127 | 126 125 124 | 122 121 121 
і 121 130 129 | 128 187 125 | 124 123 123 1 
i 192 121 150 | 129 128 126 | 125 125 124 
134 183 122 | 131 129 127 | 126 126 125 
4 1, 185 124 122 | 182 181 129 | 127 127 127 | 126 125 124 
3 6 126 
+ 195 136 | 154 122 121 | 129 129 128 | 127 12 126 
y 125 135 123 | 130 130 129 | 129 127 5 
135 | 133 132 132 | 130 129 1 
< - 22 
че ӘКЕЛ ЕНЕ 
5 13 2; 
ы 135 | 124 122 132 
81 
% 


125 125 122 
124 
125 


WEIGHT INDICES—GIRLS 


73 


scs Mons 9 YEARS mie, 10 years 
к | 213-456 7-6р9-10 1 151-55 
58 E 17.2 
ін 66 65 65) 65 65 E 
Ез! εν οἱ 61) oT Ες вше Es Ed | 
69 | 69 68 67| 67 66 66| 65 65 
3 > 
0 | ту то το] то 69 69| 68 ca 67| 67 66 68| 65 65 65 19 
BUS 19-5 
78 78 Z 67 66 66| 65 65 65 
Sm 2 | 72 ті 71| 70 70 59| 69 68 67 0 
E 1 e? 67| 67 66 66] 65 65 65 
3 4| 74 τὸ 72| те 71 71| 70 70 69| 6 [ 20:0 
ΓΞ з | 77 76 76 | 76 75 74| та 73 72| та 72 71) 70 50 69| 69 68 67| 67, 66 66] 65 65 65 
GT о 69 69| 68 68 67| 67 66 66 | 20-8 
з 8 78 τη Ей тє τε πο το A πα TOY D] ασ ES 
зв | 81 Bo 79 | 79 78. тв Шет "ҰЛЫ ПНВ 73 78 Tj. mi ΤΟ m iB EX Hg EM (ЕШ 
> 82 ві | ву eo 79| тв 78 77| 77 76 76| 75 74 73| 72 
Е s ғ 
0 84 вз 63| ez ві ei| во во 79| 78 78 77| 76 75 75) 74 74 τε] τὸ 73 72| ті 70 70 | 22 
3 В 3 72 72 71 22.6 
881765 79 78 77 75 76 75 75 75 74 72 1 
$ 9 85 | ва вз 83| 82 81 81| 80 79 ЛЕН τα 18 τὰ | 25:1 
зан зон ЕНЕ ἃ ἢ] ἃ 8 5| КЛ NN sn Е 
89 88| ва вт 86) аз 85 84| 63 82 82| 81 = 
ai o το] 79 78 78| 77 76 76 | 24- 
92 91 90 s| ss es 83| вз se 81| 81 з reas |8450 
3 ig | 34 95 за Si 90 89 89 85 87| 86 86 85| 84 84 83 ae 81 5 80 80 so) 73 7 
95 94 93| 92 92 91] 90 90 89| 98 87 87| 86 ~ 
+ 5 84 B4 85 82 
δ] ο. 6 әв | за 937 sa a 8 š 
AN. 86 86 85 5 
99 98 9 з 92| 91 90 90 84 
4 5 7| 96 95 94| 94 92 88 87 87 
+ š [10 200 әз әв e 8 за ος ER ὧν So 89 88| 88 87 87| 86 
ЕТ 2 101 |100 99 98| 97 96 95| 95 зи 
{ 8 
& 4 Гов ao зое [0a το мо] 09 в ін нів М ЕЕ 3o so 89) s 
4 04 | 102 102 101 | 101 9 ВЕ δι 
6 | 109 205 204 | 108 20% 105 | dog 101 200 | 99 99 98] ar 96 95 94 9 
4 7 (ілі тоз тов | 107 106 105 | 104 103 202 | 101 100 100] 99 98 96 96 95 94 | 94 93 92| 91 
SE 2 о ээ 98| 97 96 96 | 95 94 94| 93 
113 111 05 104 | 103 102 101 | 10 
21% здо | 109 108 107 | 106 308 2 2 101 100 | 99 98 97 | 97 96 96) 94 
114 112 106 105 | 104 103 102 | 10 Sl 92 38. 29:9 
4 111 | 110 109 108 | 107 98 97 9 
[5 3 | 115 114 112 | 112 111 110 | 109 108 107 | 106 105 104 | 103 102 101 | 100 99 99 A er 
99 99 20. 
Í H Гарне о [па на цена ЕЕ ES 
í 18:117 | 115 114 115 аа 05 104 103 | 102 102 101 . 
15 | 181 119 ne ЕӘЕНЕН 114 122 122 | 122 110 109 | 108 107 106 | 105 мен ar 
3 103 3 
5 о | 123 121 ago [пә пе 117 | 16 ща 229 | me 111 120 | 110 10° 107 | 106 105 104 |102 103 10 A 
δ сә |108 107 106 | 105 105 104 | 102 101 22. 
125 123 12 ı15 | 114 113 112 | 111 110 1 2 101 100 | 54 
5 A 126 125 128 122 in 120 119 is 116 | 115 114 115 | 113 115 111 10 109 207 105 106 208 τος 105 dos | 38-2 
188 155 125 | 153 15} 125] 120 119 118 | 117 316 115 | 124 115 122 | > ΓΞ. 
07 105 105 | 22. 
5 а | 180 128 127 | 126 125 125 | 122 121 120 | 119 118 116 | 116 ΠΣ 113 | 112 111 220 [109 209 108 | 107 195 105 | 34:0 
5 5 | 132 130 120 | 128 126 125 | 124 123 121 | 120 119 08/27 116 He ша das nsn ὮΣ NOL 10 107 | 24:4 
6 | ing 120 129 | 128 156 127 | 125 124 125 | 122 121 120 | 119 118 116 | 116 3 ži 
111 110 109 | 34- 
133 132 | 151 130 129 | 127 126 125 | 123 122 121 | 121 119 118 117 117 115 |114 114 113 mm з 
114 [112 111 В 
MEE 
5 10 us 185 156 154 1% 151 150 228 125 126 | 125 154 123 | 121 121 120 | i18 117 116 | 115 114 113 Де 
з 125 ігі | 119 119 118 | 116 115 114 | 26-6 
° u 185 132 125 130 159 129 127 129 126 154 154 123 |121 120 119 | 118 07 115 | 37:9 
5 15 135 154 155 | 185 152 181 | 130 129 127 | 126 126 124 123 122 122 | 120 LN 
119 118 | 38-0 
за 120 | 129 129 127 | 128 125 124 | 122 121 120 | 28-4 
1 155 135 |338 155 190 | 191 151 159 |227 127 126 | 124 125 121 | 28-4 
ee 122 133 | 152 102 150 |129 128 187 | 125 124 122 | 39:4 
5 
зо 129 | 127 125 124 | 29-8 
° 124 154 122 [101 151 180 | 128 126 125 | 40-2 
Š 135 135 133 |131 
NES 154 |133 133 152 | 150 128 127 | 40-6 
1. Sea 135 135 134 | 132 131 129 41.5 
Jm EIER EIE 
6 9 135 133 13 й 
5 10 E ا‎ 
125 134 42.9 
6 11 135 | 43-4 
$ ВЕ 


74, HEIGHT INDICES—GIRLS 
| r 11 YEARS 12 YEARS 
MONTHS MONTHS 
- ) 5 
ES OME MONTES 67319 wn 0 1273457678 
[ 4 Ia | і 
І | | 
[ | | 
65| 65 | | 
56 | 66 65 | і 
68 | 67 66 65| 65 | | 
69| 68 67 65| 66 65 | 
70| 69 69 68] 67 66 65 | 
72| 71 70 69| 68 67 66| 65 | 
78| 72 71 πο] 69 вв 67| 66 65 ! 
74| 73 73 72| 71 70 69| 67 66 65! 
76| 75 74 73| 72 ті 701 68 67 66, 65 
77| 76 75 74| 73 72 71| 70 69 67 66 65 
+ 
"78 77. 77 76 75 73 72 Tl πο 69 67 66 
19| ze 77 77] 76 75 74| 72 ті 70 69 67 
81 80 79 78 77 76 75 τα 72 71 70 69 
82 | 81 80 79| 78 77 76| 75 72 72 71 70 
83| 82 ва 81| so το τα] 77 75 74, 73 72 
δὲ] 84 83 82| 81 во 79) 77 75 75) τὰ 73 
85) 85 84 82| 82 ві 80| 79 78 76, 75 ΤΑ 
= 87| 86 85 85| 84 вз 81| 80 79 78 77 75 
+ 88| 88 87 86| 85 s4 өз 80 79| 78 77 
89| вә вв 87| ве во 84| 91 80 80| 79 78 
1 91) 32 89 88| a7 86 es| 84 вз 61) во 79 78 76 16 
— 92| 91 90 89] 88 87 85| 85 84 o2| 82 80 79 == 1395 
101 100 99 9 10 МІ; 
i, | 102 101 100| $9 97 26 95 Se 221 22 32 s| 90 89 a| 86 es aaj 85 Gai ar 92 во τ м6 
ШЕ dei kefai aco НЕЕ Яна PEE sz erp e 
4 8 105.101 100 99 98 a8 || 37 δὲ 95 94 93 92| 90 89 вв! 87 86 85| 83 se | 242.0 
106 105 104 | 103 102 io: 1 5 84 143: 
+, | 198 107 106 | 105 104 102 | 100 101 105) 29 35 35| 95 за os| sz эт so) se er 85] de вз 88 14515 
$ | 109 108 105 93 28 97| 96 95 94| 93 92 91 90 88 86 89 | 1: 
i 110 109 108 206 105 104 | 103 102 101 | 100 99 98 97 96 95 94 93 92| 91 90 89 87 87 ,86 
D 106 105 | 104 103 102 | 101 100 38 99 98 97| 96 94 95| 92 91 90| 88 e | 145: 
112 111 110 | 109 108 107 | 106 | 50 E 
105 10 90 20. 
ΑΕ der bea aat У fae me ele oe oo os Р Hes 
+ (116 115 114 | з 110 109 116 104 105 |16; 102 108 | 202 101 100) 59 50 97| 98 99 35| 44 33 98 0 
πὲ one 7 106 105 | 104 103 102 | 101 100 99| 97 96 4 98 1410 
114 113 112 = ДЫ Yt 
+ 118 117 116 | 115 n4 112 mio 103 | 108 107 106 | 105 104 тоз | 102 101 100| 99 97 96 95.95 94 | 149, 
αξ | 120 пэ me | пу uH? 114 113 112 | 100 108 107 | 106 105 104 | 102 102 101 100 99 98 98 97 96] 1490 
121 120 119 | 118 11} 118 115 114 113 111 110 109 | 108 106 105 | 104 103 102) 101 100 99 9 98 97 
Fm ATUS 113 | 112 111 110 | 109 108 107 | 106 105 103| 102 101 100| 9 $5 150:0 
121 119 9 50, 
u 124 122 122 | 121 120 19 is re 118 122 111 | 110 109 108 | 107 106 105| 104 103 105 | 109 101 100 3510 
i 155 124 123 | 122 121 120 | 119 118 117 116 115 114 | 1212 220 109 О A 156.» 
125 124 | 123 122 121 | 120 119 1191115 315 114 | 112 112 111 | 110 109 107! 106 105 104 
== 6 115 | 114 112 112 | 111 110 109 108 106 105 :5 
1 1:5 ТЕТ πο 125 124 122 | 122 1 
2 87 | 126 125 108 107 
E 121 129 128 | 127 126 109 108 
b | 12 181 µας ша 11 
DET 125 122 121 | 120 129 E 
i 134 122 122 | 121 150 129 113 112 
È | 125 124 123 ЕЕ 121 115 113 
i 125 124 | 122 123 116 115 
5 2 117 116 
135 | 124 134 
ЫЛ 125 125 228 317 
i 120 119 
121 120 
122 121 
124 122 
125 124 
126 125 
127 126 
129 127 
120 129 
121 130 
132 121 
zg 131 130 
155 152 122 
133 122 


134 134 


WEIGHT INDICES—GIRLS 75 


]2 YEARS 


ll YEARS * |MONTHS 
(AT 


01 


gg onus 
SEE 0. 1. 233.4 A ON 


E | 55 65 i 
8 | 55 66 65] 65 65 65 65 


2 


66 65 65 
67 66 66| 65 65 65| 65 


70 70 70 | 69 69 68) 68 67 67 

71 71 71| 70 70 69| 69 68 68] 68 67 67) 66 66 66; 66 65 65 

73 "5 τὸ] τε ті τι] το 10 69] EE E ern 56 |66 65 24.0 

та та 75 | 73 72 72| ті 71 70] 70 70 69 59 68 68| 68 67 67 | 67 56 65 | 24.5 
70 70 69| 69 68 68 | 68 67 66 25-0 


ἵ ορ ταν 


75 75 75 74 74 73 73. 72 72 
nl πα πὶ το τα τε] on το] E EEES 
70 69 68 25.9 


4 

ΑΙ 

4 2 Во ИТ Y 76| «s та τὰ] v4 τὸ 73| 72 72 72) ΤΙ 70 70 

Mois | dy 0 θη, 19 σα 9? στ] πὲ 75 75] 15 74 14| 73 Τὰ 72) 12 71 71 |71 70 69 | 26.5 

я 82 81| ві 80 во | 79 78 78) 77 77 76| 76 75 ee 74 13| 73 72 72 | 72 71 70 | 26.8 
7 . 

τ EN as s2| вв si ві | во 19 79| тв тв 77) 77 76 76| 75 75 74) 74 72 тз | ле 12 71 | 27-2 
A | 2584784) 85 ss | 18 18 ΤΟΙ τὸ тв 17| 76 76 15| 25 14 ΤΑ [ΠΣ то ча 27-7 
ТЕН. НЕН Өз во (da | Bo. вві 82] sx 80950 | т тата) ғ δι τς 75 75 |74 74 73 | 28.1 
= 3 "nj i 
It 7 | вв вт 86| ве es 85 | ве вз 83| ez 81 81 80 so το] тв 78 77| 77 76 76 | 75 75 74 | 28-5 
1 8| вә T -- | 
4 9 91 88 87| 87 86 86 | 85 84 84| 85 82 82] 81 81 80| 79 79 78| 78 77 77 | 76 76 78 | 29.0 
4 10 82 90 89| вв 88 87 | 87 86 85| 84 83 83) 82 82 801 61 во 79| 79 78 78 |77 77 76 | 29.5 

31 90] 90 89 89 | es вт 86) 85 85 84| ва 85 83| ΒΒ 81 80| 80 79 79 |78 78 77 
4 i 
4 n 93 әв 92| 91 91 90 | вә 88 87| 86 86 85| 85 84 84| 83 82 81| 81 80 80 [79 79 78 | 
4 13 | 25 94 95| 92 92 91| 91 $0 89) 88 87 87| 86 86 85 8% 82 82| 82 81 81 | 80 80 79 
96 95 94| 94 92 92 | 98 91 90| 89 88 88| 37 87 86) 85 84 es| 82 82 82 | 81 81 80 
S ο] 97 96 96| 95 95 94 | 93 92 91| 90 89 89 86 85 64| 84 83 sè | 82 82 81 
5 1! 4! 4 2 
99 21 sol 90 69 88| 88 87 86| 85 84 84 83 82 82 | 38.2 
5 Š 100 99 36 38 37 % EH 35 | 38 3 91| 91 90 89| 39 88 31| 86 85 85 | 84 84 85 | 32.6 
ese |1 10151001001 99 99 98 | 97 96 95) 94 93 92| 92 91 90 90 89 88; 87 87 86 |86 85 84 22.1 
5 4 1 Т 32 
5 103 102 101 | 100 11 [os 97 әв! 95 94 94| 93 93 92) 91 90 sol вв 88 вт | эт 86 85 | 22.5 
8 Ë | 104 102 102 101 101 100 ES 27 97| 96 96 95| 95 94 93| 92 91 90| 90 89 88 | 88 87 86 24.0 
-Ë 6 | 105 104 103 | 102 102 101 |101 100 99 98 97 96] 95 95 94, 95 92 91) 91 90 89 |89 88 87 24-4 
ος 95 οτί or 96 95| 94 93 92) 92 91 99 |90 99 88 | 34-8 
Т 


107 106 105 | 104 104 102 |102 101 100| 99 
108 2 10 | 100 99 98 98 97 96 98 94 93; 93 92 91 91 90 89 35.2 
107 106 | 106 105 104 [103 102 101 99 98 97| 96 95 94) 92 91 90 | 25.7 


109 108 107 07 106 105 |104 103 102 | 101 100 99 
10 | 111 110 109 | 108 107 106 |105 104 105 102 101 100 100 99 98| 97 96 95| 
+ ! s | ЫЫЫ 
112 111 110 | 109 108 107 |106 105 104 | 105 102 101 101 100 99| 98 97 97| 
12 15 i 01 100| 99 98 98 

112 07 106 105 | 104 103 102 | 102 1 | | 

111 | 120 109 208 |107 108 107 | 106 105 104 | 103 102 102 | 101 100 99) | 98 
05 102 101 100) 99 


13 | 115 114 113 | 1127111 110 
107 106 105 | 105 104 1 
[ыш E 


оо | د‎ 


оз 97 |97 96 95 | 38-0 
= 


5 
5 
5 
5 
5 
5 
5 
6 i 
0 | 116 115 114 | i33 112 111 |110 109 108 
eat са 
2 101 | 100 99 98 |98 97 96 | 28.4 
в Í | 118 117 116 | 115 114 n? |112 111 1101100 107 106 | 106 105 104 | 103 102 go 93 98 |38 97 981554 
6 | 119 116 117 | 116 115 114 [115 112 122 | 110 109 108 | 107 106 105 | 104 105 102) 1 | | 28. 
— 3 | 120 119 118 25 224 [114 123 122 | 112 110 209 | 108 207 106) 108 104 103 | 102 101 100 роо 98 98 594 | 
6 πρ η — = 01 101 | 
$ | 191 120 ілі [алг ші 10 109 108 107 | 106 205 204, 10% 105 ісі Bol 100 99 | 55-8 
Β 5 | 122 122 32 123315 [s a14 125 | 123 Hz 212 | 120 109 208 107 108 100 105 155 108 neun 200 | 40-2 
| 125 123 121 | 120 119 118 |117 116 215 | 115 113 me | 111 110 109 | 108 107 1 pe LER 
6 1— | 2 5 
т | age 124 ase | 121 180 119 |119 217 116 |216 114 315 112 ἘΣ 1151159 108 107 | 106 105 104 |104 102 108 | 41-1 
6 οἱ 105 104 103 41. 
as 
Š 10 |133 159 127 | 126 128 222 ігі 120 | 119 217 116 | 115 14 112 | 112 112 120) 109 108 107 106 105 108 4205 
ЁЛ ΕΤΗ 14| 115 122 111 | 110 109 108 |107 106 106 
132 ігі | 120 118 127 | 16 115 1 
$ 12 | 133 130 190 | 129 128 228 1125 123 122 |12 119 118 | 117 115 18 | 115 134 nz m 120 109 155 107 107 
13 | 18b 153 181 | 180 129 127 |126 126 124 | 122 120 219 118 117 116 | 115 114 
то — 155159 [321 120 188 (1800286 deo ввоза за 120 119 118 | 227 116 114] 119 102 122 NOBEL 
28 —— TA | 386 τος | 122 121 120 | 119 118 115 114 113 [112 111 111 
7 4 $5 184 155 154 159 191 130 | 119 154 ize | 125 128 122 | 121 120 117 116 115 114 115 113 
72246 192 131 182 | 151 129 128 | 127 126 124 105 122 120 118 117 |16 115 115 | 47-0 
Ass DP πα 133 121 120 | 129 128 127 | 125 124 122 120 119 118 117 117 | 48.0 
7 10 392 185 132 | 151 130 129 | 127 126 134 123 121 |120 119 118 | 48.9 
12 195 104 | 136 132 131 | 150 129 126 125 128 |122 121 120 | 49.8 
92249 — 135 133 | 132 131 129 [156 127 125 fies 123 122 | 50-7 
mm 1a5 | 134 122 131| 190 129 127 |126 125 124 | 51.6 
87% | 135 152 132 151 129 128 127 126 | 62.5 
Š 125 | 124 103 101 [150 129 128 | 50.4 
8 — ee id Be 
ELS | 135 134 125 fige 151 120 54:3 
10 | ies |154 182 154 | 55.2 
12 А | 155 134 | 56-0 


x 


HEIGHT INDICES—GIRLS 


13 years 14 years 


MONTHS 


] | Cms. 
TALA AAA ECTS сові 3 4 3 6 7 8] 9 10-1 


1 134.5 


PONES 
са 
2 
3 
wo 
33 
wo 
за 
2o 
δ 
2o 
85 
ο 
Ёз 
ιο 
ae 


98 9 
101 100 100 | 98 97 97 


103 102 101 | 100 99 98| 97 
104 103 102 | 101 100 99 
105 104 104 | 102 102 101 
106 105 105 | 104 102 102 101 


108 107 106 | 105 104 103 


109 108 207 | 107 106 105 | 104 
110 109 109 | 108 107 106 


112 111 110 | 109 108 107 107 


112 112 111 |110 110 109 108 
112 112 111 [110 
116 115 114 |113 112 112 


117 116 115 | 114 114 112 112 


118 117 117 |116 115 114 |114 
119 119 118 |117 117 116 |115 
121 120 120 |119 118 117 


117 
122 121 121 |120 119 119 |118 
1 


124 123 122 |122 121 120 
125 124 124 |122 122 121 121 
126 125 125 |124 124 123 122 
127 127 126 |125 125 124 |124 


CS 


a 

c - „° 
ΠΝ 
τρ 


=“ 


ES 
uc 
E 
- 
Е 
E 
a 


a 


= 


σ 

з 

Dua ep" | en or 
==. 


σ 


129 128 128 |127 126 125 125 
130 129 129 |128 128 127 126 
121 121 130 |129 129 128 128 
133 132 131 |120 130 129 129 


5 6 134 133 133 |122 132 131 121 
135 135 124 |122 122 122 122 

125 |125 125 124 124 

125 125 |125 


„+ 


н 
Бг 


a 
EI 


> 
—„ 


ЕСЕ 


WEIGHT INDICES—GIRLS 


SEE ps E 13 YEARS Ке 14 years 
4 5 š 6 9 
is 1 6 7819011) Ὁ 1 21345767 ΕΤ ΠΠΠΞε 
2 13 | 66 65 24-5 
4 0 67 6 65] ПЕР ali Bs й 25.0 | 
4 25.4 
| ES: 87 66 | 65 65 T 
4 a| $2 88 67| 6 66 65| es 25:9 
68 | 67 67 66] 66 65 FEES 
πο τετ | τα] 56.8 
A ||| το ту | вв 680567 СО, СУ СЕ | πι] 27 
«в | 18 Ji тоу 69 вова) мае abe 
ET то 70 69| 68 68 "67| 66 66 65 | 281 
| 74 > = ті 
i ту 7» πο]! 69 68 68| 67 67 66} 65 [ | 28.5 
74 s 
4 | 16 TA те Ἡ πας ER 88 58 67} 66 65 ] 2910 
"η ΕΙ E πο] 69 68 68| 67 66 65 29.5 
ΠΕ 74 73 73| 72 ті 71| 70 69 69) 68 67 66| 65 29.9 
77 == |: 
Я 12 | 78 2 ДЫ 75 74 74| 73 72 71| 71 70 69; 69 68 67 | 66 65 30.4 
о 2487 11-16 75 74| 74 73 72| 72 71 70| 70 69 68| 67 66 65 20%8 
Е + 16 16) 18 74 73| 73 72 Τι] 71 70 69] 68 67 66| 65 31.3 
о | 80 79 78 ης 
Б: 78 77 76| 76 75 74| 73 72 72| 72:71 70 69 63 67| 56 | 21.7 
5 z | 91 80 79779 ўа 74 € πε τι pu 
8 77 76 75| 74°74 12 69 68 67 
L3 з) 8 5 E 80 79 78| 78 77 76| 75 75 74 те 71| 70 69 68| 67 66 65 
81 80 79| 78 78 77| 76 76 75 71 70 69| 58 67 56, 
i 
72 71 


16 75 74| 73 72 71 
71 70 69 68 67 66 4.4 


ва es өг | ez ві во| 79 тә 78| 77 
78 77 77 
77 76 75 74 75 72 


85 84 вз | 82 82 
2 в1| 80 80 79 
86 85 84| 84 83 82| 81 80 80) 79 78 78 


er es 85| 85 ва 83| 82 81 61| 80 79 79 
88 87 86] 85 во ва 1 

83 82 81 1 80 79 

89 ва 87| 86 86 85| 84 82 82| 82 81 80 

2 82 81 


90 вэ ав | 87 87 86| 85 ва 82) 82 


78 77 76| 75 74 73| 72 ті 70 68 68 67 
72 1 70 69 68 


79 тв 77| 76 75 74 73 

вс 79 78| 77 76 75| 74 73 78, 71 70 69 

80 79 78) 77 76 76 | 75 74 73| 72 71 70 

81 80 79! 78 77 77 76°75 74! 73 72 71 | 36.6 
77 76 75 74 72 72 37.0 


aaa 


ane | со | з | оо» 


aaa |o 


= 


51 
БАНЕ ||| 21 1900188. 86 85 84] 83 
Была | de HM 90 86 85 gal ва 54 ss| SE. 81,80] 13 ле ит 
88 87 66 85 84 84 a2 81 Bo 79 78 78 77 76 75 74 73 37.5 
78 78 77! 76 75 74 28» 
Еке, 


з ezf ei во 79 
ED =É 

24 δε] за ві 80) 79 79 πο ar Τ6 тор а 

| 78 77 76 | 3 

3 


79 78 17 
87 86 es | 84 84 82 79 78 78 

з 82 81 80 79 78 | 40-2 
61 80 79 
82 81 80 


82 81 


σι | ооо | в. 


101 100 98| 98 97 96| 95 94 95 


4 
ῃ 
6 
7 
8 | 102 10: 
1 99 98 98 
3 | 103 102 100| 99 әв 98| 97 96 95] 94 5% 
96 95 94 92 
1 
2 
3 


2 
91 90 89 | 88 88 87 | 86 85 84 42.9 
92 91 90| 89 89 88 | 87 86 85 42.4 
93 92 91| 90 90 89 88 87 86 


104 103 101 | 100 99 98 98 97 


105 104 102 | 101 100 99| 99 
99 98| 97 95 95 


106 105 105 | 102 101 100} 99 
99 99| 98 97 95 
89 88 87 | 44.3 


107 106 104 | 103 102 101 
108 106 105 | 104 102 102 | 101 100 100| 99 98 97 96 95 94 | 94 93 92 91 90 90 
95 95 94 | 93 92 92, 91 90 89 | 45:2 
92 92 91 | 46.1 


110 108 107 | 106 105 104 | 103 102 101 | 100 99 99 
100 99 98 97 96 795 94 95 
94 93 92 


ο 

2 

4 | 112 110 109 | 108° 107 106 105 104 105 | 102 101 100 
in 120 109 | 110 209 108 | 107 106 105 | 104 102 102 101 100 100 

5 99 98 97| 96 95 95 | 48-0 

2 


116 11: οἱ 109 108 107 106 105 104 | 103 102 102 | 101 100 99 
Alla 110 109 109 | 108 107 106 | 105 104 164 102 102 101 | 100 100 99 98 97 96 | 48,9 
107 106 105 105 104 103 | 102 102 101 100 99 98 | 49.8 


109 108 107 


111 110 109 | 108 108 107 | 106 106 105 | 104 104 103 | 102 101 106 | 50.7 . 
ісе 108 107 | 166 105 105 | 104 102 102 


iic 109 108 | 168 107 107 106 105 104 
312 111 110 | 109 109 108 107 106 106 


111 110 110 | 109 109 108 
113 112 112 | 111 111 110 55.8 
115 114 114 113 112 112 | 56.0 


117 115 114 | 113 112 111 
119 117 116 | 115 114 112 


123 121 120 | 119 11! 
125 123 122 | 121 120 
127 125 124 | 122 121 120 


129 127 126 
131 129 128 
133 131 130 


112 111 110 
114 113 112 


116 115 114 
118 117 116 


«120 118 118 

121 120 119 118 118 116 

123 122 121 120 120 118 
122 122 120 


125 124 122 
151 120 120 | 119 118 117 |117 116 116 | 57:9 


127 126 125 124 122 122 
126 125 1. 
153 122 181 | ІРІ 120 119 |119 118 117 | 58-8 


2 122 131 130 | 129 12 24 125 | 154 124 123 
125 124 |12 T 127 127 
125 124 123 | 122 121 121 | 121 180 119 | 59.6 


199 128 
Dies 154 15} 131 120 | 129 129 127 | 126 156 155 
2:121 129 | 128 128 127 | 125 185 228 | 124 125 155 | 155 155 181 | 60. 
x: 128 127 127 | 126 125 125 ES 122 123 сое 
126 125 125 | 62.4 


2 
226 156 252 | 152 122 130 | 129 189 128 
125 124 1951191 130 129 129 | 125 127 127 
151 121 150 | 190 129 129 | 128 127 
180 129 128 


132 121 131 | 65.1 
|124 133 192 | 66-2 


| 156 154 | 67-0 


113 115 111 | 110 110 109. 
115 114 115 | 112 111 111 
117 116 115 | 114 113 112 


115 115 114 
117 116 116 
119-118 118 


114 113 112 
116 115 114 
118 117 116 


119 118 118 | 117 116 116 


| 118 114 


o]oo 
o[ooo]o]--35|-233]s]ooo]|ooo]o]o 
E 


121 131 120 
123 122 152 
125 134 154 


155 122 132 
135 134 154 


4 = 


0 
2 
4 
6 
8 
0 
2 
ο 
2 
4 
6 
8 


HEIGHT INDICES—GIRLS 


15 years 16 YEARS _ | 
IMONTHS MONTHS 9 10 11 
CERAS ATAN Т 2] 3 4516 7 8 
65 65 
67 66 65 
10 
+ 
z 
4 i Н 
7 
$ | 78 77 
š 80 79 
5 ο 81 ϐ1 
+ 83 82 
à | 85 84 
i 86 86 
БЕП. 88 87 
+ 89 89 
+ | 91 90 
Н 93 92 
5 2 94 93 
+ 96 95 
$ | 98 97 
я 99 98 
5 з 101 100 
+, | 103 102 
$ | 104 103 
$ | 106 105 
5 4 107 107 
+, | 109 109 
$ |221 111 
š 08 
08 1 
5 09 109 108 | 108 1: 0 
і ШІН шары 
2 
š 134 115 118] 115 118 1 
— 5 
5 6 115 ns 115] ns n im 
t 119 | 119 119 119 | 119 118 118 | 118 117 117 | 117 117 117 a 119 119 
$ | 124 124 123 | 123 123 122 122 122 121 | 121 121 121 | 121 120 120 119 119 119/ 119 119 119 21 121 121 
i 125 125 124 | 124 124 124 | 124 124 124 | 123 123 122 123 122 122 121 121 | 121 121 121] 1 рТ 
1 
3m 187 126 126 | 126 125 125 | 125 125 124 | 124 124 124 |124 12%, 124 122 122 | 122 123 122 228 10% 124 
+, | 129 129 128 | 128 127 127 | 120 126 126 | 126 126 126 | 126 125 125 | 125 125 125 | 125 125 124 124 126 126 
$ | 120 120 129 | 129 189 129 | 129 128 128 | 123 128 128 128 127 127 | 127 127 127 | 127 126 126 в 128 128 
i [122 132 121 | 121 121 120 15ο 130 130 | 129 129 129 | 129 129 129 | 129 129 129 | 129 129 128 | 1 SF 
- 15 
5 a8 124 124 133 | 125 133 132 122 12 182 | 121 151 191 | 121 130 120 | 120 120 130 | 120 129 129 | 129 151 12 
t, | 125 135 124 | 124 124 104 | 103 122 135 | 133 192 132 | 133 132 132 | 102 122 152 | 132 121 181 | 151 133 133 
+ 135 | 135 125 125 | 125 125 125 | 124 124 124 |124 124 124 | 124 124 124 | 124 134 122 105 125 125 
% 125 125 125 | 155 135 125 | 125 125 125) 125 125 125 | 125 12 


WEIGHT INDICES—GIRLS 


15 YEARS үй 16 YEARS 
9710711 κε 


| St. msj NTHS — 
eo TTT EES 
[5 τ] ali 54.4 


65 
34.8 


E 


oo | - | саг | юны 


70 69 68) 67 66 66 

71 70 69 68 67 67 

72 71 70| 69 68 68 
67 66 66 
68 57 67 
69 68 68 


10 


1| 87 в 
6 85 

2 | 88 07 в 

5 ge 82 82| 82 82 82 

6 8з 83 82| 83 83 82), 

es 85 85| 84 84 84 

: 85 85 85 

$ 91 90 90 86 86 86 

10 92 91 91 87 67 Ed 

ії 89 89 89 

13 95. 94 94] 93 92 91 91 91| 90 90 90 
99 98 97| 96 96 95| 94 94 92) 92 92 92 92| 92 91 9 


0 | 100 99 98] 97 96 96 


94 94 94 


101 100 99 | 98 97 97 

102 101 100] 99 98 98| 97 97 36 95 95 95 

103 102 101 | 100 99 99 97| 97 97 97 96 96 96 
97 97 97 


98 98 98 


98 98 98 


оо | ооо [© | з 
ач | ددد‎ | з | ددد | ددد‎ | -ᾱ | соо | ош 
ото | о | ооо 


o 
oa» | anve 


105 104 104 | 104 104 104 | 56,0 
05 105 105 | 56-5 


105 105 105 
106 106 106 
107 107 107 


20% 103 102 | 101 100 100 

108 104 103 | 105 101 101 | 100 100 99| 99 99 99 

05 105 104 | 102 102 102 | 101 101 100 100 100 100 99 99 99 

106 106 105 | 104 102 103 | 102 102 101 | 101 10 100 100 100} 100 99 99 99 99 99 | 529, 

8 

8 8 | 107 107 105 | 205 104 104 тог 103 102 | 102 102 102] 101 101 101 ісі ісі 102 | 101 100 100 | 100 100 100 54.3 

В 18 | 168 206 207 | 106 108 108 | 104 104 105 | 103 103 1051 102 102 10% | 102 102 102 | 102 101 101 | 101 101 101 54.8 
109 109 108 | 107 108 106 | 106 105 104 | 104 104 304} 105 102 193 102 105 105 | 103 102 105 | 108 102 102 | 55.2 

5 104 103 102 | 103 105 103 | 55.6 


106 106 105 
107 107 106 
109 108 107 


110 110 109 | 108 107 107 
111 111 110 | 109 108 108 
112 112 111 | 110 109 109 

109 109 109 


113 113 112 [111 110 110 110 110 109 
111 111 110 110 110 110 
1 111 111 


109 108 108 | 108 108 108 57,4 
1 


109 109 109 | 109 109 109 
110 110 110 110 110 110] 110 109 109 | 109 109 109 | 57.9 
111 111 111 | 111 210 110 | 110 110 110 | 58,2 


oo 
HeH 
ano 


115 115 5 [15 ΠΕ Hi| ne ne niji 
3 1 
ο πο ind 2335 113 | 113 112 папа 112 118} 111 111 111 
me 118 118 | 112 111 111 | 111 111 111 592 
iie 118 112 | 59-2 


112 112 112 


113 113 
113 115 112 |112 112 112 | 118 112 112 
113 115 113 | 59.6 


114 114 114 | 114 113 113 


115 115 115 | 215 114 114 | 114 114 114 m 


116 116 116 | i16 115 115 | 115 115 115 | 60:6 
317 117 117 | 117 216 116 | 116 116 116 | 61.0 
118 218 118 | 118 118 118 | 117 117 117 | 61:5 


320 120 120 | 150 120 120 | 119 119 119 | 118 218 118 . 
121 151 181 | 121 122 120] 120 120 120 | 119 119 119 62.4 
155 122 121 | 121 121 121 | 150 120 120 | 62.8 


120 120 120 

121 121 121 

122 122 122 | 122 122 122 

125 123 183) 123 185 123 123 125 122 | 122 122 122 | 181 181 121 | 63:3 


See 125 188 | 125 125 285 |185 185 125 124 184 124 123 123 123 B 
127 127 127 | 127 127 127 | 127 127 127 | 126 126 126 | 125 125 125 я 
159 129 129 | 128 128 128 | 128 127 127 | 66-1 


116 116 115 

117 116 115 |114 114 114 | 114 114 113 3 
15 | 115 115 114 114 114 114 

Rents BF He He iie 116 116 115 115 115 115] 114 114 114 


119 118 117 
120 119 118 | 117 117 117 |117 117 116 EET 
318 117 | 117 117 117 
B HEH 


woo] ооо 
oar] amr 


116 116 116 
117 117 117 
118 118 118 


121 120 119 |118 118 118 
19 118 
122 121 120 | 119 119 119 | 119 1 118 119 119 


125 122 121 


124 185 122 
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